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MOUNTAIN SHEEP 
By GreorGcEeE Brrp GRINNELL 


Here are certain odds and ends of information assembled from various 
scattered sources as to the former eastern range of the wild sheep, and a 
little personal testimony about its habits as seen and heard of forty or 
forty-five years ago. 

Until the settlement of the western country the sheep occupied the 
high plateaus west of the Missouri River, and the mountain country of 
the Continental Divide west almost to the Pacific, south into Mexico, 
and north into Alaska. In early times sheep were abundant on parts of 
the northwestern plains from the international boundary south along the 
Missouri River and its western tributaries as far south as the White 
River. The Yellowstone and the Little Missouri Rivers were favorite 
ranges, as were also occasional suitable localities on the Platte River. 
Such places were always near rough, broken country to which the animals 
might retreat if alarmed. I do not think sheep were ever found very far 
south of the Platte on the plains, for in that region buttes are not many; 
but back nearer to the mountains they were abundant. I have not 
heard of them on the plains of western Canada away from the moun- 
tains, because, as I suppose, buttes and rough bad lands do not often 
occur there. 

It is altogether certain that in old times the wild sheep were not con- 
fined to what we call mountains, but in many parts of their range lived 
in a country not very different from that then commonly occupied by the 
mule deer—that is to say, about and near buttes, rough bad lands or 
low rocky hills—and were often seen feeding out on the level prairie at 
considerable distances from the heights. 

My friend, Charles Reynolds, who from his youth in the early sixties 
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until his death on the Little Bighorn River in 1876, had hunted over 
much of the northern plains and mountains, told me in 1875 that in 
northern Montana the sheep were commonly found on the lower prairie, 
a statement quite opposed to my preconceived notions. That year, 
in his company, I killed a sheep feeding among the sage brush on the 
Missouri River bottom east of the mouth of Judith River. This speci- 
men like others seen the year before on the Little Missouri River was, 
I suppose, the plains mountain sheep (Ovis canadensis auduboni), now 
often referred to as extinct, the same form found on the lower Yellow- 
stone River, where sheep were once extremely abundant. They still 
occurred there in some numbers for years after the completion of the 
Northern Pacific railroad. In 1902 two were killed on the north side of 
the river between Terry and Miles City. 

That the practice of feeding on the plains and open country was not 
peculiar to any particular time or locality is shown by my own experience 
given in the volume ‘‘American Big Game in Its Haunts,”’ where I said 
that on various occasions between 1878 and 1893 I had seen mountain 
sheep feeding on the prairie, at a distance of some miles from buttes or 
peaks. In 1887 when I hunted in the mountains of the Smilkameen, 
British Columbia, the wild sheep were constantly seen feeding and rest- 
ing in the high grassy valleys of these mountains. They had not been 
greatly disturbed there, and fed and lived in these meadows and rolling 
foothills. The late Dr. D. G. Elliot, who about the same time hunted in 
a similar country but further to the south, seems to have had a like 
experience. In the early days of the cattle business it was not very 
unusual for cowboys to come on sheep in the flat country and to over- 
take them and catch them with their ropes. 

In the book just mentioned, I described Hugh Monroe’s narrative of 
a method by which the Blackfeet Indians hunted sheep on the plains 
of Montana in the early part of the last century. It is worth repeating 
here. Hugh Monroe reached the plains in 1813 and died in northern 
Montana about 1898. 

Wild sheep were found in the neighborhood of most of the many buttes 
that rise above the prairie in northern Montana, and when disturbed 
climbed up on these buttes for safety. When skins for women’s clothing 
were needed, a party of Blackfeet men rode out from the camp to one 
of these buttes, and as they approached, the sheep which had been feed- 
ing on the prairie withdrew to the butte and clambered to the top. 
Young men were then sent to climb to the top of the butte to drive the 
sheep down, while the horsemen made a wide circle on the prairie about 
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the butte. When the sheep, driven down from the height, ran off over 
the prairie the mounted men rode after, overtook and killed them with 
arrows. 

The hunter who watches the confident and swift rush of a frightened 
band of sheep up or along the cliffs feels that sheep are very fleet of foot, 
but this fleetness is more apparent than real. Indians on horseback 
readily overtook sheep on the prairie and killed them with their arrows; 
something that could not be done with deer or antelope. Cowboys, as 
said, sometimes roped sheep on the prairie. Tom Bird—half-breed son 
of old James Bird, famous or notorious in early days—who formerly 
resided in Tobacco Plains in northwestern Montana, commonly em- 
ployed dogs in hunting mountain sheep and the dogs often drove the 
sheep up to high points, and held them there until the hunter had come 
near enough to shoot. Bird once told me that on several occasions when 
his dogs were driving sheep across wide valleys, if the distance was great 
enough, the dogs overtook the sheep and brought them to bay. On one 
or two occasions they had killed one or more before he came up. 

In the Smithsonian Report for the year 1850 was printed T. A. 
Culbertson’s “Journal of an Expedition to the Mauvaises Terres and 
the Upper Missouri in 1850.”’ His report describes the country and con- 
firms the account of the range of the sheep given by Hugh Monroe of 
the same or an earlier time, saying that the prairies near the high buttes 
were favorite feeding grounds and ranges of the bighorn. This is 
written of the buttes of the present South Dakota region, the general 
section lying about the heads of the Bad (Teton) River and the White 
River. It is not intended to imply that the sheep were ever actually a 
prairie animal or permanently left the general neighborhood of the rough 
land to which they might retreat. But they often resorted to and were 
killed on the flat country. 

Because of much hunting the wild sheep has today become the most 
watchful and wild of American game—that most difficult to approach 
and to secure. For reasons given below I believe that in old times, be- 
fore the invasion of the west by white hunters in numbers, the sheep were 
gentle and not shy. The men who know most about sheep today wholly 
disagree with this belief. 

Yet Dr. Drummond, quoted by Dr. Richardson, speaks of the sheep 
as unsuspicious, and old-time Indians and trusted prairie men have often 
told me of a time when the sheep were the most gentle and unsuspicious 
animals of the prairie and were more easily secured than any other of 
the larger food animals. 
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William Rowland in 1849 went to Salt Lake with the Stansbury Expe- 
dition, and the following year married a Cheyenne girl, daughter of Old 
Frog; and thenceforward until his death about 1910 lived and traveled 
about with the Cheyennes. His experience after his marriage covered 
the western plains from the Yellowstone River south to the Arkansas. 
He was at various times scout for the army and interpreter for Indian 
tribes, for he spoke good Cheyenne and Sioux. He had charge of the 
Cheyenne scouts in the Dull Knife Village fight in 1876. Rowland told 
me—giving his own experience as well as the known facts often heard 
from Indians—that in early days the sheep were simple, gentle, unsus- 
picious animals, more easily killed than the buffalo. By this, he meant 
that they were easily approached, and that they were not alarmed by the 
report of firearms. I can not conceive that he did not know what he was 
talking about, for his experience ran back for at least sixty years. 

Charles Reynolds, already referred to, who was killed in 1876 with 

teno’s command in the Custer fight, told me essentially the same thing. 
His hunting in the early ’60s was done in the Rocky Mountains in Colo- 
rado, in the North, South, and Middle Park, about Eagle Peak, and 
generally west of the mining country, which lay west of Denver. In the 
late 60s he was on the Missouri River where he soon acquired the repu- 
tation of a singularly successful hunter. About 1872, when he was 
hunting on the Little Missouri River and taking his meat into Fort 
Berthold, the Gros Ventre Indians threatened to kill him, believing that 
certain books which he used to read gave him the power to call the game 
animals to him. They feared that he would kill all the game and 
deplete the country of food animals. This was told me by Reynolds, 
and again, in much greater detail, fourteen years after his death, by Peter 
3eauchamp, who was a boy helping Reynolds the season the incident 
took place. 

The last hunting done by Reynolds, and much of the last done by 
Rowland, was on the plains. Practically all that done by the Cheyenne 
Indians who have given me the very same information was on the plains. 
Perhaps it may be safer to say that the sheep on the plains were gentle 
and unsuspicious, while those in the mountains were more alert and more 
suspicious! 

In the year 1884, with Arnold Hague the geologist, I was riding across 
a narrow valley on the eastern side of the Yellowstone Park. We were 
looking for an easy way to cross a ridge to the north of us, for we wished 
to get over into the valley of Lamar River. We turned into a dry 
water course which seemed to promise a trail over the ridge, but before 
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we had begun to ascend I pointed out to Hague a bunch of perhaps 
twenty ewes standing on the sky line and nearly half a mile distant. 
They seemed to be looking at us. Presently they started walking down 
the slope toward us, and I wondered what they were going to do. After 
a little they began to trot and then to gallop down the ravine toward us, 
not as if they were frightened but rather as if they were going somewhere. 
We sat still on our horses and watched them until they had come— 
still directly toward us—to within less than a hundred yards, when I 
dismounted. At the movement, the group swerved to one side and ran 
by us, not more than fifty or sixty yards distant and, passing around the 
point of the mountain, disappeared. At no time did they seem fright- 
ened. 

In the Boone and Crockett Club book already referred to I noted the 
incident here given. Many years ago in central Wyoming, north of the 
Union Pacific railroad, south of the North Platte River and west of 
Deer Creek, on several occasions, I saw sheep feeding on the prairie with 
the antelope. These latter were exceedingly abundant and unafraid 
and, as we needed no food, they were not disturbed. As I rode on, they 
moved to one side, out of my way, the nearest ones walking to the tops 
of the hills and looking as we passed, while those more distant merely 
raised thei: heads to look, or continued to feed. A number of sheep— 
ewes and yearlings—were seen among these antelope and seemed no 
more timid than the antelope, with which they walked or trotted away. 
They showed no active alarm; just moved out of the stranger’s way. 

As I have elsewhere pointed out, the first sheep I ever killed was killed 
on the flat. It merely looked when it saw us, and, when shot at, ran 
with its companions only forty or fifty yards and then stopped and 
looked back, to be shot at again. Myown experience of early days— 
slight though it be compared with that of Charles Sheldon of later times 
—is that the sheep was a gentle animal. 

Until experience has taught them that he is dangerous, many wild 
animals do not fear man. Up to the time when noisy firearms became 
known to them and people began to pursue and to kill them, wild 
animals feared man no more than they did their fellow animals. Many 
old hunters recall a time when certain forms of hoofed game showed no 
alarm at the sight of man. I have seen buffalo, caribou, elk, black- 
tailed deer, and antelope stand about and stare at me for a long time, and 
elk, antelope and buffalo often came forward to draw nearer and nearer 
to the object of their curiosity, in the effort to satisfy themselves as to 
what it really was. Even today if a person in plain view of wild game 
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stands absolutely still, the game usually will not notice him. Wild 
animals, in other words, as I have elsewhere said, recognize danger only 
in life, and life only in motion. 

During the very last days of its existence in its old range, even the 
once slow and unsuspicious buffalo grew so shy and wary that it noticed 
novel objects appearing at a great distance and at once fled from them. 
It is for this reason that the last buffalo killed differed in appearance from 
the heavy, fat, and apparently logy animals of a generation before. By 
constantly running away from dangers they had changed to creatures 
that were built like race horses. I believe that plains sheep learned but 
slowly that man was a dangerous animal. 

Formerly, mountain sheep were very abundant throughout Colorado. 
It is my belief that they were formerly numerous on the low ground in 
the Colorado parks—North Park, Middle Park, and South Park— 
and that they commonly lived in this open, flat, mountain encircled 
country. 

In New Mexico and Arizona they were once abundant. Every- 
where on the rocks near the habitations of the ancient cliff dwellers the 
sheep is represented in pictograph. Their bones are found in the ruins 
of old pueblos and of the earlier cliff dwellings. Fine strips of their 
skin were used in the manufacture of clothing. From the ruins of the 
prehistoric pueblo Aztec, recently excavated by the American Museum 
of Natural History through the generosity of Archer M. Huntington, 
have come many remains of sheep, among them a large skull, and a dig- 
ging tool, the blade of which was formed of sheep horn. 

Castafieda, in his account of Colorado’s expedition in 1540,mentions 
wild sheep and goats, and this is perhaps the first mention of the species 
in North America. The sheep spoken of may have been the males of 
this species and the goats perhaps the females, though we all remember 
that nearly three centuries later the Anglo-Saxon and French trappers 
of the north called the prong-horn antelope goats. 

Not very many years after Coronado’s expedition, it was told in print 
that the sheep in flight are accustomed to launch themselves down 
from the highest cliffs, falling always on the head, when they get up at 
once “as if they had done nothing.’ This statement is found in the 
Memorial on Mexico by the good Father Alonzo de Benevides, printed 
in Madrid in 1630. The story we have all heard so many times has thus 
a respectable antiquity for America. It is possible, however, that this 
tale may have originated in the old world, crossed the seas, and been 
applied to our sheep. In parts of Spain the belief has been current, 
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time out of mind, that the ibex throws itself down steep places, falling 
on the horn protected head, and gets up uninjured. It is not difficult to 
see how, among a simple people, such a belief might arise about a large 
and agile animal which occupied a mountainous country, climbed readily 
among rough rocks, and possessed great horns, which apparently it 
did not use. 

The sheep have disappeared from most of the lower country of what 
is now New Mexico and Arizona, but they are still found on several 
mountain ranges as well as in the Grand Canyon, where Charles Sheldon 
not long ago took specimens, and on the San Juan River, where some 
were seen in 1919 and others photographed a year or two later. In the 
past I suspect that the low country of Arizona and New Mexico may 
have been ideal for sheep. The flat lands afforded excellent feeding 
places and the buttes and mesas nearby refuges for retreat. The cliff 
dwellers no doubt depended in part on the sheep for animal food, though 
they killed also deer, antelope, rabbits, and turkeys. The abundant 
remains found in the old habitations justify the belief that sheep fur- 
nished a portionof the flesh food of the people. Just how they secured 
the sheep we do not know, but from observations made in the Yellow- 
stone Park as to the methods that seem to have been followed by the 
Sheep Eater Iudians, it is probable that, in part at least, the sheep were 
killed with arrows while passing slowly along their trails near to places 
where bowmen were concealed. They may have been captured also 
in other ways; for in one of the cliff dwellings a pictograph shows a man 
throwing a noose over the head of a sheep, and another seems to show 
a sheep with a rope about its horns. 

All students of the habits of the large wild animals of the plains— 
whether these students were Indians or white hunters, or faunal natural- 
ists—know that it was the habit of most herbivorous mammals, before 
they had been greatly disturbed by the influx of white hunters, to pass 
to and fro over their range by long established trails. Some of the old 
buffalo roads, worn deep into the soil, were so enduring that thirty years 
after the extermination of the wild buffalo their courses could be traced 
for miles over the hills. Antelope in their undisturbed journeyings to 
water, and in passing up and down the streams, usually followed where 
other antelope had passed before them, and wore in the soil deep paths 
from which the dust cut up by their feet was constantly blown away, so 
that the trails became always deeper. Elk, in their migrations, followed 
the old paths and had established routes up and down the faces of the 
steep slopes to the plateaus. At the present day the slide-rock on many 
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mountains in the Rockies shows the paths followed by generation after 
generation of mountain sheep in climbing to the heights or descending 
to the valleys below. 

In supplying themselves with the flesh of these wild animals—whether 
by individual capture or by traps—the Indians took advantage of this 
habit and commonly concealed themselves near these trails, lying in 
wait for the game as it passed along, or built their traps by the trails, a 
method that saved them much labor and also made the capture of the 
game far more probable. At different points along sheep trails in the 
mountains of the Yellowstone Park, T. E. Hofer has identified littk 
shelters where it is believed the Sheep Eater Indians formerly lay 
hidden, waiting to kill the sheep that were driven slowly along the trails 
which they were accustomed to follow. 

Early Spanish explorers tell us that the Indians they first saw on the 
southern plains were accustomed to build little brush shelters or “blinds” 
close to the watering places to which the buffalo resorted, and from 
these ambushes killed the buffalo with their stone-pointed arrows by a 
single shot. 

I have no doubt that the Indians of the southwest killed their sheep in 
some similar way, and in fact Charles Sheldon, who some years ago 
hunted sheep along the face of the Grand Canyon in the country of the 
Hava-supai, tells me that this method was practiced by them, and that 
the Indians drove the sheep along the face of the cliffs by the use of dogs. 
On one occasion some young Indians took their dogs to some sheep 
trails two or three miles distant from where he waited, and there, turning 
loose the dogs, they started some sheep which ran along the trail toward 
him. He had been warned in advance as to where the sheep would 
cross; and in fact, saw some ewes cross at just the point foretold. It 
was by taking advantage of their habit of always following the same 
trail, that the Indians of the western plains were successful in trapping 
antelope in pits and in corrals. 

Indian testimony from several tribes—traditional to be sure— 
agrees that in early times, before the advent of the horse, the metal- 
pointed arrow and the gun, all game was exceedingly abundant as it 
was remarkably tame. The animals were seldom or never much 
alarmed by the Indians. They knew that man could not overtake them 
by pursuit, and they had not learned to regard his near presence as a 
danger. I am told that sheep, deer and antelope, when nearly ap- 
proached by Indians, just moved out of their way, but did not manifest 
alarm. Sometimes, the narrators say, they sneaked off and hid in the 
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grass. Since the Indians of those days possessed no noisy effective 
arms to use against the game, and usually caught it by traps of one kind 
and another, and since most of the trapped animals were usually de- 
stroyed, the species as a whole learned little or nothing of danger from 
man. 

New Mexico and Arizona are very sparsely settled, but so far as may 
be gathered by talking with the Indians I have met, there remains 
scarcely a tradition of the existence there of sheep in the lower country. 
They must have disappeared long ago. Yet from what we know of the 
country and its people it seems fair to conjecture that they were not 
exterminated nor driven away by hunting. It seems possible that 
with the importation of domestic sheep into New Mexico and Arizona 
some diseases new to the wild sheep may have been brought in, and that 
these diseases proved to the native species as fatal as measles, small pox 
and whooping cough were to the Indians when first they were exposed 
to them. From the diseases among the domestic sheep epidemics may 
have originated and spread to the wild sheep, and these may have deci- 
mated them. 

Many years ago Col. Edward L. Munson expressed the belief that an 
epidemic of anthrax communicated to them from domestic sheep feeding 
on the plains below had exterminated the wild sheep of the Bear Paw 
Mountains in Montana. Certain it is that many years ago there were 
plenty of sheep in the Bear Paw Mountains and that in later years none 
have been found there. 

In the distant past the sheep spread from the northwest through the 
Pacific Coast ranges to the Rocky Mountains, south into Mexico and east 
to the flanks of the Rockies, thence out to the frequent isolated uplifts, 
like the Sweet Grass Hills, Little Rocky Mountains, Bear Paws, and 
other small ranges, and down along the streams which had rough bad 
land borders, and out on the prairies, occupying butte after butte and 
one rough bordered stream after another, until they were abundant on 
the Missouri and its bad land bordered tributaries as far south as the 
Platte. On that stream certain isolated buttes and pinnacles were their 
favorite resorts, but when the country about these high points—for 
example, Scottsbluff—began to settle up, the sheep were cut off from 
the mountains and could neither escape to other refuges nor could 
their numbers be added to by others of their kind from the mountains. 


238 E. 15th St., New York, N.Y. 
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PRECARIOUS STATUS OF THE SEAL AND SEA-LION ON OUR 
NORTHWEST COAST 


By Tueo. H. ScHEFFER 


The harbor seal (Phoca richardii), formerly occurring in large colonies 
in the coastal waters, bays, and inlets of the Pacific northwest, though 
still fairly common, is rapidly decreasing in numbers, owing to persistent 
persecution by commercial fishing interests. The same may be said of 
the northern sea-lion (Eumetopias jubata), except that the latter is found 
only in the coastal waters proper. Both these animals, like the fur 
seal and like sea birds in general, have their chosen rookeries and resort 
to them at breeding time. At these piaces, too, or on other selected 
islets, rocks, and reefs, they haul out to rest and take the sun, perhaps at 
times to sleep. 

This habit of congregating in large numbers at well known trysts has 
been their undoing in recent years, since the relentless bounty hunter 
has been literally following in the wake of the swimming hordes. The 
destruction of seals and sea-lions is no exception to the rule that bounty 
systems are commonly ill advised. Relief to the fishermen, if relief is 
needed, is not the aim and object of the average bounty hunter, who 
naturally seeks his quarry where it is most accessible and in largest 
numbers. Whether or not the particular colony is too remote from 
fishing grounds ever to annoy the gill-netter does not enter into his 
scheme of things. Neither does it matter that the food habits of the 
animals whose destruction is sought are little known and their economic 
status as yet undetermined. 

It is conceded that salmon fishing in the northwest is not what it 
once was. But have we considered that the very existence of the “silver 
hordes”’ is being jeopardized (1) by irrigation interests at the headwaters 
of the spawning streams; (2) by hydro-electric structures in the courses 
of these same streams; (3) by lumbering operations that pollute the 
rivers and reduce their flow at certain critical seasons; (4) by natural 
enemies at the entrances to these streams from the sea; and (5) by the 
prodigal wastefulness of the fishing industry itself in exploiting a gift 
of nature? In this final consideration it appears that the seal and sea- 
lion have fared ill, as being the most convenient scapegoats. 

Questions as to how far, if in any degree, the seals and sea-lions may be 
held accountable for a decline in the salmon catch can be settled only 
by a thorough knowledge of their food habits, gained by accurate ob- 
servation and by examination of the food content of their stomachs. It 
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should be well worth while to determine as accurately as possible their 
influence in the balance of nature that holds in the off-shore life of the 
seas and harbors. Might it not be assumed, as a point of reckoning, that 
they destroy other forms of marine life vastly more destructive to young 
salmon particularly than they themselves could possibly prove to be? 

Then, what shall we say as to the desirability of preserving at least 
some of the colonies of seals and sea-lions for their scientific interest and 
for their value as attractions at watering places and beach resorts? 
Only, that plans for their conservation must take into account the local- 
ized predatory habits of the animals and the weight of such as offsetting 
what might be termed the sentimental advantages of having seals and 
sea-lions in the sea-scapes, where nature originally placed them. 

Under any bounty system of controlling seals and sea-lions it will be 
impracticable if not impossible to protect any desirable colonies on any 
sort of reservation whatever. Experience is a dear teacher, and in deal- 
ing with these animals we have already hired our instructor at a “tolera- 
ble fair” salary. 

The status of the seals and sea-lions should also be further considered 
from the standpoint of present and future utilization of their oil, the 
pelt in the case of the seal, and such other commercial products as they 
might yield. At present the carcasses of the slaughtered colonies are 
left to drift inshore, sometimes at places where they constitute an offense 
to human habitation or recreation interests. 

Very attractive and apparently durable gloves, moccasins, “mukluks,” 
and coats, or parkas, are commonly made from the pelt of the harbor 
seal and displayed in shop windows as sport garments. These are usu- 
ally enhanced in appearance and value by trimming with the fur of 
other animals. Of course, it is a matter of general knowledge that in 
some regions farther north the hair seals have been necessary to the 
very existence of certain native peoples. 

This discussion, however, is not to be considered so much a criticism 
on the present attitude of certain commercial groups toward the seals 
and sea-lions as a timely report on the precarious status of these animals 
in their more southern waters, in consequence of this hostile attitude. 
The facts and figures with respect to our three Pacific coast states and 
the province of British Columbia are as follows: 

California now protects, or endeavors to protect, the colonies of seals 
and sea-lions in its waters. How effective the protection thus afforded 
may be we have not been able to determine; but none too remote adven- 
tures have shown the menace of bounty hunters to sea-lion colonies 
along the northwestern coast of the state. 
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Special legislation in Oregon creates a fund for seal and sea-lion 
control by imposing a graduated tax on the various classes of fishing 
gear. The funds thus raised are paid out either as scalp bounties or 
are used in employing a trained hunter in charge of a raiding boat. 
Scalp bounties, prorated, have ranged in the past several years from five 
dollars, or somewhat less at first, to ten dollars in 1926, when sea-lions 
were practically eliminated from the killing by a reduction of the bounty 
on them to fifty cents. In one season, 1924, a state hunter was em- 
ployed. 

The numbers of scalps taken, or seals and sea-lions accounted for 
killed, in the control measures on the Oregon coast were: 


i) 
2 


1921 eaves total, 1863 — seals, 1375 

6 ay.k sie ae os total, 1595 1925 sea-lions, 155 

a ae total, 1510 seals 350 
98 ’ 

1924 lad watas he total, 1830 1926 sea-lions, 187 


In carrying out these control measures in Oregon the seals were usually 
killed by rifle fire, and scalped when and if secured. In the raiding 
operations on sea-lion rookeries, mines were sometimes laid and ex- 
ploded to obtain wholesale destruction, especially of the females with 
their young. 

In the state of Washington the bounty is three dollars a scalp on 
seals and sea-lions. As raiding operations on the coast have not yet 
been undertaken, bounty payments cover mainly the seals taken in 
Puget Sound andin Grays Harbor and Willapa Bay. The taking of these 
seals has developed some particularly good sharpshooters, but the best 
of them admit that they are not able to recover, for scalping, more than 
about 60 per cent of their kill. Bounty payments in the past four 
years have been: 


Fiscal year Animals Fiscal year Animals 
1922-1923... ..cceee “ 741 1924-1925 1171 
eee 271 1925-1926 1057 


Through the courtesy of the Dominion Fisheries, Canada, we are 
enabled to present figures on the result of raiding operations conducted 
each year, in May and June, against certain sea-lion rookeries in Queen 
Charlotte Sound. Rifles, clubs, and machine guns in the hands of land- 
ing parties from the raiding boat have worked destruction of the breed- 
ing herds of sea-lions in five seasons, as follows: 


RRs ee stendhean 220 1925 lions, 1658 
ee nd inti pups, 1169 
Ses saubeoers ouee new ene ee 1006 flions, 1245 


_pups, 711 
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TABLE 1 
Stomach examinations of thi ty-five harbor seals (Phoca richardii) taken in Puget 


Sound. Washington 





— | PLACE AND TIME TAKEN RESULTS OF STOMACH EXAMINATION 
l Nisqually Flats Stomach well filled. More or less intact remains 
October 20. of 35 herring, and 2 tomcod or similar fish of 
10 a.m about 4 to #-pound size; flakes of a few addi- 
tional herring and tomcod; a number of nema- 
tode parasites 
2 Nisqually Flats Contents between two and three pints. Flakes 
October 20, and bones of 12 small fish of the herring type, 3 
11 a.m apparently tomcod, and 2 resembling sculpin; 
a few shrimp; a few nematode parasites 
3 Nisqually Flats | Contained somewhat less than a pint. Remains 
October 21, of 18 shiners more or less intact (3 to 4 inches 
4 p.m long) and mass remains of perhaps three or four 
more; remains of copepods that were probably 
parasitic on the fish; a few nematode parasites 
$ Point Polnell Stomach small, apparently that of a young seal. 
October 12 Contained somewhat less than a pint, consist- 
ing entirely of small shrimp to the number of 
135; no nematode parasites 
5 Point Polnell | Stomach small, apparently that of a young seal 
October 12 Contained only the remains of 5 small shrimp 
and one very small fish 
6 Nisqually Flats Stomach small; empty except for a few nematode 
November 3, parasite 
1l a.m 
7 Nisqually Flats Stomach of medium size; empty except for a con- 
November 30 siderable number of nematode parasites 
Noon 
8 Nisqually Flats Stomach large; empty except for a considerable 
November 30, number of nematode parasites 
1 p.m. 
9 Nisqually Flats | Stomach had apparently been empty, but when 
December 27, | the animal was shot the cavity filled with about 
2 p.m a quart of blood, which had hardened into one 
| mass containing, imbedded, numbers of para- 
sitic nematodes 
10 Nisqually Flats | Stomach well filled. Contents about four quarts 
January 6, of fish flakes and bones pretty well broken up 
Noon in the process of digestion; remains of a dozen 


fish of the tomcod type identifiable and flakes or 
bones of perhaps as many more present; 2 squids 
about 5 inches long; some bones and flakes in- 


dicate small herring 
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TABLE 1—Continued 























ong PLACE AND TIME TAKEN RESULTS OF STOMACH EXAMINATION 
11 Nisqually V'late Stomach well filled. Remains (flakes and bones) 
January 18, of at least ten small fish a few inches long and 
1 p.m. two somewhat larger, perhaps 10 to 12 inches 
long. These were of both the herring and the 
tomcod types; a number of nematode parasites 
12 Nisqually Flats A medium-sized stomach, empty except for a 
May 15, small quantity of mud apparently swallowed 
9 a.m. after the animal had sunk to the bottom when 
shot. A few nematode parasites 
13 Nisqually Flats \ medium-sized stomach, empty except for a few 
May 15, of the round-worm parasites 
2 p.m. 
14 Nisqually Flats | Stomach contents about three pints. Flakes and 
May 15, bones of at st three fish of the sculpin and 
4 p.m tomeod types and accumulated otoliths of four 
or five others; a very few round-worms 
15 Nisqually Flats | \ large stomach, with food content pretty well 
May 18, digested, about a pint of finely comminuted 
4 p.m | material remaining. Identified: the remains of 
at least 2 small flounders; calcareous plates and 
| | parts of the digestive tract of an ophiuroid 
starfish; several small crustaceans, probably 
parasitic; beak of a squid; a dozen or more eye 
lenses of small fish; nematode parasites 
16 | Nisqually Flats Stomach large; empty except for a few parasitic 
September 10, round-worms 
9 a.m. 
17 | tosario Straits \ large stomach containing about two quarts of 
| October 23 fish flakes and bones. All remains of the 
1 p.m sculpin or tomcod ty pes, prol ably the former 
there were 3 distinct homocercal tails; con- 
siderable number of round-worm parasites 
18 Rosario Straits \ very large stomach, about half-filled. This 
October 23, seal had made a meal of a single octopus with 
7 a.m arms at least 15 inches long, some of them prac- 
tically intact. The cup-like sucker dises (less 
digestible) were mingled with the comminuted 
| remains of the more digestible body, and the 
| heak was intact; a great many nematode para- 
| sites 
19 | Bellingham Bay | \ large, much distended stomach containing the 
October 30 | remains of a single silver salmon weighing about 
5 p.m. ten pounds (stomach content still weighed 9.07 


lbs.). Tail, pelvic girdle, fins, and large pieces 


of skin and flesh still intact 














NUM- | 
BER 


20 | 


21 





TABLE 1—Concluded 





Bellingham Bay 
October 30, 
5 p.m. 


Nisqually Flats 
August 8, 
Noon 

Nisqually Flats 
August 15, 
Noon 

i lly Flats 
August 15, 
Noon 

Nisqually 


\ 





7 p.m 
Nisqually 


August 21, 


) p.m 
Nisqually Flats 
4 y ist > 


6 p.m. 
Nisqually 
August 22, 
6 p.m. 
Nisqually 
August 22, 
6 p.m 
Nisqually 
August 22, 
9 p.m 
Nisqually Flats 
August 
Nisqually Flats 
August 
Nisqually Flats 
August 
Nisqually Flats 
\ugust 


PLACE AND TIME TAKEN 


RESULTS OF STOMACH EXAMINATION 





Contents of stomach about three pints. Flakes 
and parts of the spinal column of three small 
fish of the salmonoid type less than a foot in 
length: numerous bristle antennae of the shrimp; 
a great number of parasitic nematodes 

Young seal. Stomach thin-walled; empty except 


f 


for a small quantity of curdled milk 


Stomach quite small, thin-walled; 


except for a small 


quantity of curdled 


Stomach contained a little curdled 


Stomach light-colored, thin-walled; 








ined a few tablespoonfuls of curdled milk 
Young st Stomach ight-colored, thin-walled; 
contained a small quantity of curdled mill 
Young seal. Stomach light-colored, thin-walled; 
empty except for clotted blood incidental to 
internal hemorrhags 
, } ) 
Y« Stomach contained a consider! e 
yf curdled mill 
Young st al Stomach contained a little « irdled 
mi 
Young sé Stomach contained a little curdled 
milk mixed with a small quantity of sea-bottom 
silt 
Young sea Stomach contained a little curdled 
mil 
Young seal. Stomach contained a little curdled 
milk 


\ small sto -k-walled; empty 


Young seal. Stomach contained a little curdled 

mill 
Young s¢ al Stomach contained a little curdled 
Mik 


Very 


quart 


large stomach, but content only about a 
mostly strips and irregular shaped pieces 
of cartilage, apparently from the head of a skate; 
large number of round-worms; quantity of mud, 


at the the 


was shot; claws of two small crabs 


probably swallowed time animal 
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From the above it may be readily foreseen that complete destruction 
of the seal and sea-lion colonies on our northwest coast and in the semi- 
inclosed coastal waters will be accomplished in a few more years if 
present policies are pursued. Indeed, if it should continue to be thought 
desirable to exterminate these animals in the situations under discussion, 
the thing can be done by methods already worked out. In such a pass 
it is not likely that the haunts that once knew them will ever be re- 
stocked from farther north, as the peculiar localized homing instincts of 
seals and sea-lions are well known. 

Finally, if seals and sea-lions are to be classed as predatory animals 
wholly destructive in their food habits to the interests of human indus- 
try, such classification should be arrived at by thorough investigation, 
and decree issued accordingly. Is the individual animal or the race at 
fault? Are the two groups equally culpable? Are the destructive food 
habits of individuals or groups in any degree offset by their feeding 
upon other forms of life more harmful to food fishes than they them- 
selves could possibly be? Do they eat only the choicest bits of the 
choicest salmon, as some would have us believe, or are they general 
feeders on forms of marine life to be found on shallows and banks? It is 
well known that the enormously preponderant losses among food fishes 
artificially spawned occur in the life of the tiny fry and the fingerling, 
beset by rapacious foes on every side. What toll of this predatory life 
does the seal, in turn, take? 

When these and other no less pertinent questions are answered, we 
may be able to determine, from our point of view, the economic status 
of seals and sea-lions. At present we have only very limited scientific 
data on which to base conclusions. Table 1 will indicate one line of 
research that should be productive of knowledge worth while. 

Summary.—Of the thirty-five stomachs examined, fourteen contained 
food as recorded; thirteen were of young seals still receiving nourishment 
from the parent; eight were empty at the time the animal was killed. 

Only two of the stomachs contained food items in kind or quantity 
worth considering with respect to their direct bearing on the fishing 
industry. These were Nos. 19 and 20, both of which held salmon. 

So far as these records go, the harbor seal in the Puget Sound appears 
to be a general feeder in the shallower water on flats and banks, espe- 
cially near the inflow of fresh-water streams. Witness the food items 
represented—herring, tomcod, shiners, sculpins, shrimp, crabs, squid, 
octopus, skate, starfish, salmon, and flounder. 


U.S. Biological Survey, Puyallup, Washington. 
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NOTES ON SET CAMERA WORK WITH BEAVERS IN 
NORTHERN MICHIGAN 


WituiaM P. Harris, Jr., AnD HARoLp Du CHARME 
[Plates 1-7"] 


Our interest in the beaver (Castor canadensis michiganensis) and 
his ways took us in October, 1922, to the Big Huron River, Marquette 
County, Michigan. Near the mouth of this river were some beaver 
colonies which showed such unusual activity that we considered it an 
ideal place to study the habits of beavers and make flashlight photo- 
graphs of the animals. During that first month and a month in each 
of the next three summers our efforts met with enough success, not 
only with beavers but with several other mammals, to make an interest- 
ing study which we hope to continue. 

The Big Huron River flows into Lake Superior and is navigable for 
the small 21-foot launch in which we visited our cameras from the 
Huron Mountain Club, ten miles east on the shores of the lake. 

The beaver houses are situated on the banks which are in normal 
times about four feet above the water. The houses have developed from 
bank burrows. Apparently under these bank and stream conditions the 
beaver tries at first to construct a dwelling by making a burrow in the 
bank, and as the nest chamber is enlarged a ‘‘cave in” results and the 
beaver is then compelled to pile mud and sticks on above the ground 
to repair the roof. Each autumn more sticks and mud are put on top of 
the dwelling. Whether the nest chamber is enlarged each year or the 
beaver merely wishes to make its house more secure and weather-tight 
we do not know. The two houses where we set our cameras are on 
opposite sides of the river in alder (Alnus incana) thickets, favorite 
haunts of the snowshoe hare (Lepus americanus phaeonotus). The 
alders extend back about one hundred yards from the water’s edge to 
higher ground thickly wooded with various hardwood trees and a scat- 
tering of evergreens. 

Farther up the river from one-half to three-quarters of a mile, we had 
other cameras set to get the beavers as they brought down their winter 
supply of aspen (Populus tremuloides) and large-toothed poplar (Popu- 
pus grandidentata) from several large stands of these trees on the east 
bank of the river about one hundred yards from the water and about 
thirty feet above it. The aspen and large-toothed poplar seemed to be 


1 All plates copyrighted by William P. Harris, Jr. 
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the favorite food. However, some white birch (Betula alba papyrifera) 
and alder was cut and stored. We also knew the beavers to cut a few 
Norway pines (Pinus resinosa) and arbor vitae (Thuja occidentalis) and 
to eat the bark from the roots of the latter and also of balsam (Abies 
balsamea). In Pine River ten miles east of the Big Huron we have known 
beavers to use jack pine (Pinus banksiana) almost exclusively for their 
winter food supply. Here, however, there was no aspen, and little else 
besides the jack pine except alder and some white pine (Pinus strobus). 
We have found very little white pine cut by beaver. 

At the Big Huron we set our cameras on three different beaver trails. 
One trail along which the beavers were dragging sections of aspen stems 
and branches, leads down a steep bank to a canal two hundred feet in 
length leading to the river. In making this canal the beavers had dug 
a trench two feet wide and piled the soil up about a foot high on each 
side. The canal has two small dams in its course. At one place a log 
about eighteen inches thick lying across was gnawed half-way through 
to make easier the work of dragging sticks over it. 

Another trail led down the bank directly to the water. Here several 
pictures of snowshoe hares and ruffed grouse (Bonasa umbellus togata) 
were procured. A third trail led out of an aspen grove to a small pond 
ten feet wide and thirty feet long. The beavers made this pond by 
damming up a stream, scarcely six inches wide, rising from a spring 
fifty feet from the river bank. The dam is on the bank of the river and 
parallel to the stream. The beavers carry their sticks of aspen out of 
the grove and down the trail, float them across the pond, and drag them 
over the dam into the river. On this trail we secured pictures of a 
weasel, probably Mustela cicognanii, beaver, red squirrel (Sciurus hud- 
sonicus loquax), black bear (Luarctos americanus), and skunk (Me phitis 
hudsonica). On the top of the dam besides the beaver, a skunk, a mink 
(Mustela vison letifera) and several red squirrels left records on our plates. 

From our photographic records and observations of tracks and signs 
it seems that these animals frequently use these beaver trails. We 
expect to continue taking pictures on the same highways each summer 
with the hope of adding more animals to the list and of learning more 
about their lives and habits. 

The aspen for the winter food supply for the two beaver houses was 
brought down from the above mentioned aspen grove and stored in 
piles outside the houses in water six to eight feet deep where it would be 
easy for the beavers to reach under the ice in winter. On the sides and 
top of these houses we secured several pictures of beavers, ruffed grouse 
and muskrats (Ondatra sibethica). 
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Upper. Beaver CrossING THE DAM BETWEEN THE POND AND THE RIVER ON ITS 


Way TO THE ASPEN GROVE 


Lower. Beaver Carryinc Stick TO THE Top or THE House IN PREPARATION 
FOR THE WINTER 


Copyright, 1928, by William P. Harris, Jr 
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Upper. Braver LEAVING THE POND ON THE WAY TO THE ASPEN Groyi 


This is the same spot where the bear was taken in plate 5 Note how the 

bark has been gnawed from the exposed root of the arbor vitae 
Lower. Braver Carrying Mup To PLasTeR ON THE Hows! 

This house had been used the previous year as a bank burrow. This year 
it was built up two feet high and enlarged still more the following year. Once, 
when the river raised so as to flood the nest chamber, the beaver continued to 
work here when only the top of the house was above the water. 


(Copyright, 1928, by William P. Harris, J 
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We have always waited till the first part of October to make our sets 
when the beavers were busy repairing or adding to their houses. Nei- 
ther the presence of the cameras only ten feet from the houses nor the 
report of the flash seemed to disturb the beavers in the least, as they 
continued to work every night and set off the cameras as often as they 
were set, except, of course, when some other animal got there first. 
Mostly old peeled sticks of alder were used to repair the houses but 
some fresh cut alder was used. Toward the last of October mud, leaves, 
and twigs from the bottom of the river were used to plaster on the houses. 

Some of our cameras and flashlight equipment were home-made and 
some were made by William Nesbit. A description of these cameras 
and flashlamps can be found in Mr. Nesbit’s book: ‘How to hunt with 
the Camera.” 


Grosse Pointe Parks, Michigan. 


FOOD HABITS OF TOWNSEND’S MOLE, SCAPANUS 
TOWNSENDII (BACHMAN)! 


By H. M. Wicut 


The nature of the diet of moles has been for many years a subject 
for considerable discussion, principally because of the habit that moles 
generally possess of burrowing beneath the rows of newly planted gar- 
dens. This performance is frequently followed by the rather sugges- 
tive disappearance of seeds and by injury to root crops. The discussion 
is one plainly relating to that question, “‘Guilty or not guilty?” 

Two facts have assisted materially in establishing a case for the mole. 
First, the teeth of moles are not considered by specialists in morphology 
to be especially adapted for taking vegetable food. Second, early 
investigators found little food in the stomachs of moles that was of 
an incriminating nature. However, the public generally hesitated in 
formulating a verdict of not guilty, and it was therefore apparent that 
further evidence was necessary before the controversy could be definitely 
settled. 

Theo. H. Scheffer, of the U. 8. Biological Survey, has been more in- 

1 Thesis submitted in partial fulfillment of the requirements for the degree of 


Doctor of Philosophy in Zoology in the Graduate School of the Iowa State 
College, Ames, Iowa 
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fluential than any other person in providing an answer to this problem. 
He has given considerable evidence that the mole quite strictly adheres 
to its worm and insect diet, but that occasionally individuals are found 
whose stomach contents demonstrate conclusively that moles may be 
guilty of the misdemeanor of taking vegetable material. He says, 
“The economic status of an animal ought not to be prejudiced by laying 
undue emphasis upon its trifling digressions from the normal.” Agri- 
culturists in certain sections of the country, at least, are slowly but 
steadily accepting this rather logical attitude and many are firm in their 
belief that the mole feeds predominately upon such small animals as 
earthworms, insects, insect larvae, and centipedes, only occasionally 
takes vegetable food, and that the depredation upon crops, frequently 
attributed to moles, is usually the work of mice inhabiting mole runways. 

The method of investigation generally followed by those who have 
attempted to determine the nature of the mole’s diet has been to care- 
fully analyze the contents of the mole’s stomach. Hisaw in 1923 at- 
tacked the problem from a different angle, and has derived results that 
bid fair to open the controversy anew. ‘This has naturally had a healthy 
and stimulating effect in this field of investigation. 

In carefully conducted feeding experiments Hisaw found that Scalopus 
a. machrinoides in captivity takes various vegetables and seeds. Es- 
pecially does he indicate that corn and tomatoes seem to be relished by 
this mole, as these foods were taken even when the mole was supplied 
with earthworms and other insect food. Hisaw has shown that in cap- 
tivity 20.15 per cent of the food taken by preference by Scalopus a. 
machrinoides was actually vegetable food and he mentions that this 
percentage was approximately the same as that found by West (1910), 
who examined the stomach contents of Scalopus a. machrinus. But 
insofar as workers generally have concluded that part of the vegetable 
food that is found in the stomachs of moles has been only incidental to 
the animal food eaten, it should not be inferred that Hisaw means that 
actually one-fifth of the mole’s diet during normal life is composed of 
seeds and vegetable matter. 

In the text “Animal Ecology,” by Pearse (1926), a statement may be 
found which seems misleading. Pearse states, “The common mole 
requires a variety of foods not only devouring insects and earthworms 
but also continually consuming some vegetation.””’ This would imply 
that moles in general are continually omnivorous in their habits. To 
the layman and to students this would doubtless mean that all moles, 
being continually omnivorous in their choice of foods, are commonly 
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guilty of depredations in gardens and thus the long standing controversy 
here comes to anend. Pearse, however, probably intends no such con- 
clusion to be drawn from his words. He possibly means that both 
Scalopus a. machrinoides and Scalopus a. machrinus have been found 
guilty on several occasions of taking vegetable food from planted fields, 
but that while they may continually demand some vegetable food, it 
is quite possible that such food is usually provided by the contents of 
the alimentary tracts of the insects and earthworms that are eaten. 

A rather common and natural error is too frequently made by im- 
plying that the habits determined for one species may be identical with 
those of another species and even the habits of different genera may 
sometimes be confused. It would seem more logical to expect rather 
marked variations among the habits of different individuals even of the 
same species. Thus we should not expect that individuals of different 
genera or even different species of moles would be exactly alike in the 
matter of choice of food. 


CONCLUSIONS OF VARIOUS WORKERS REGARDING THE NATURE OF THE 
DIET OF MOLES 


Garman (1894) shows that an examination of fourteen stomachs re- 
vealed no trace of fresh plants, but that fragments of dead parts of 
grasses and other plants were present, which he believes to have been 
taken accidentally. Animal food was found to be the main food of the 
mole. He concludes, “I am disposed to acquit the mole of the charge of 
intentionally eating vegetation. I do not offer this as a final conclusion 
however. More material should be studied.” 

Wilson (1898) from a study of thirty-six stomachs of both Scalopus 
and Condylura found only two instances of vegetable food having been 
eaten by the mole, and he believes that the damage done by eating grains, 
seeds, and fibrous roots, and the gnawing of tubers attributed to moles, 
is really due to mice. 

Dyche (1903) determined from a study of sixty-seven stomachs of 
Scalopus a. machrinoides that 3.7 per cent of the food was of vegetable 
nature, almost all of which was corn taken from four stomachs, two of 
which were taken in January and October. He concludes that the dam- 
age done is not due to the food that these animals eat, but to their 
manner of procuring it. 

Brooks (1908) made observations on the habits of Brewer’s mole, 
Parascalops breweri. He kept a Brewer’s mole in captivity for thirty- 
three days and although several potatoes were kept in the box during 
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most of the period, they were not eaten by the mole. Brooks found that 
this mole in captivity ate freely of earthworms, insects and flesh of other 
kinds, and he states: ‘In the space of 24 hours this mole ate 50 large 
white grubs, one ‘chestnut worm,’ one wire worm, one cicada nymph, 
45 larvae of rose bugs, and 13 earthworms.”’ He computes the amount 
of food that a single mole would eat in a year to be something like 
forty thousand insects and worms, weighing over 50 pounds. 

Two moles at different times were given only potatoes for food, but 
both were provided with water. These moles died in a short time from 
starvation. 

Scheffer (1910) examined the stomachs of two hundred moles (Scalo- 
pus a. machrinoides). Hesummarizes the results obtained from a de- 
tailed study of one hundred moles picked at random before the examina- 
tion was made, as follows: “While plant fibers and rootlets show up in 
13 stomachs, in no case was the amount of identifiable plant tissue more 
than might be explained as having been taken incidental to the ingestion 

other foods.” “Six stomachs contained fragments of plant tissue 
which may have been parts of the seed coats of corn but resembled 
very closely the bark of plant roots.’’ Earthworms and insects were 
found more frequently than any other foods. 

West (1910) studied fifty-six moles, Scalopus a. machrinus. The food 
taken was divided as follows: 62 per cent insects and insect larvae, 26 
per cent earthworms, 11 per cent vegetation, 1 per cent miscellaneous, 
consisting of spiders, myriapods, mole hair, feathers, and spruce needles. 
Corn comprised 8 of the 11 per cent of the vegetable matter eaten 
West concludes, that ‘‘corn may form an important item of the food of 
moles; that recently planted corn is sometimes destroyed by them and 
that if numerous in corn fields in spring, they are capable of doing con- 
siderable damage there.” 

Hanawalt (1922) in a discussion of the food habits of Scalopus a. 
machrinus notes among other interesting observations: “‘A captive mole 
was found to eat grass, making as high as one-fourth of a meal on fresh 
lawn clippings.’’ He states: ““The mole does not ordinarily drink. I ob- 
served only one captive mole drink, taking water by lapping. Observa- 
tions upon captive specimens indicate that plant roots and tubers are 
eaten chiefly to satisfy thirst. Moles in captivity when short of water 
ate Irish potatoes regularly and would eat freely of apples. Moles in 
captivity will eat soaked corn readily. Soaked wheat and oats are not 
as readily taken as is soaked corn.” 


Hisaw (1923) conducted feeding experiments with Scalopus a. mach- 
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rinoides in captivity. He summarizes in part as follows; “The moleis 
predominantly carnivorous in its food habits but will eat certain seeds 
and vegetables even when supplied simultaneously with an over abun- 
dance of insects and worms. Corn is eaten very readily. Moles will 
eat ripe tomatoes, apples and Irish potatoes.” 

Dunnam (1924) examined ninety-one stomachs of Scalopus a. mach- 
rinoides. He states: ““Earthworms and beetle larvae constitute the 
bulk of their food. Slugs, grasshopper eggs, beetles, millipedes and 
centipedes also form a small portion. Only a small percentage of vege- 
table matter was found in a few of the stomachs examined.” 


In the fall of 1919 the writer was authorized by Director James T. 
Jardine of the Oregon Agricultural College Experiment Station to make 
a rather extensive study of Townsend’s mole (Scapanus townsendit). 
One of the most interesting phases of this investigation proved to be that 
pertaining to the food habits of this species 

\ total of 306 stomach contents were examined. This number ex- 
cludes all empty stomachs opens d, and includes a few examined just 
previous to the beginning of this experiment. Most of the moles were 
taken, however, between December 11, 1919, and June 1, 1920. The 
distribution of the number of moles caught each month was as follows: 
December, 30; January, 18; February, 40; March, 69; April, 94; and 
May, 55. These moles were taken throughout this period from varied 
locations. In April and May the trapping was concentrated as much 


is possible in newly planted or growing gardens 


METHOD OF INVESTIGATION 


In previous stomach content investigation the somewhat tedious and 
frequently unsatisfactory nature of the work had been experienced and 
so, in order to standardize the results and at the same time facilitate the 
work, a rather mechanical method was devised. 

After excising the stomach of the mole, the contents were washed into 
a small beaker by means of a wash bottle. After washing and care- 
fully decanting the turbid water into a second beaker from which the 
water was also carefuily poured off, the contents were finally placed on 
a glass plate that rested upon a sheet of graph paper. This mass was 


separated into its various constituents, which were recorded on a 
numerical basis. As the earthworm material generally formed the bulk 
of the contents of the stomach, and the remaining material, such as 


centipedes and insect larvae, was usually slight in bulk, the material 
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was then placed in two groups, one consisting of earthworms only, 


while the other contained all the remainder. By this method the 
squares occupied could be counted and the percentage of earthworms 


on of 306 moles 
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3. Percentage of occurrence of each food for entire period 
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per cent per cent 

December 70 March 75 

January.......... 72 April 67 

ge 72 May 79 
Average 72.5 per cent 


and other foods readily computed. This information recorded from 
the 306 stomachs examined may be summarized as follows: 
1. Monthly occurrence of each food. 


2. The monthly percentage of occurrence of each food. 
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3. The percentage of occurrence of each food for entire period. 

4. Monthly percentage of earthworms in quantity. See table 1. 

With but eight exceptions which are listed under ‘‘Miscellaneous,”’ 
and which will be discussed later, the vegetable material was none other 
than would naturally be found in the stomach of any animal that fed 
largely upon earthworms. This judgment was verified by a careful 
examination of the crops and gizzards of earthworms, actually taken 
in an undigested state from the stomachs of moles, which revealed a type 
of plant material that might readily be considered, when found in the 
mole’s stomach, as purposefully ingested food material. This work 
was further supplemented by careful dissection of earthworms taken 
directly from the soil and it was demonstrated that the plant material 
taken from the crops and gizzards of only twelve worms could account 
for the plant fiber occurring in the stomach of any mole studied, with 
the exception of the eight cases previously mentioned. A considerable 
amount of earth was frequently present in the mole’s stomach. It was, 
however, little greater than would naturally come from the contents 
of the alimentary tracts of the many earthworms eaten. 

As indicated in table 1, under the heading ‘‘Miscellaneous,” it is 
evident that upon eight occasions moles had unmistakably eaten plant 
material. Two of the stomachs contained grain, and a history of the 
animals showed that each had been taken from beneath buildings where 
both whole and ground grain were accessible. In two other instances the 
material found was apparently a wild bulb, while in the remaining four 
instances a starchy substance was present, the exact source of which 
could not be determined. 

Seventy moles were taken from gardens or fields where seeds had been 
recently sowed oc where young crops were growing, but the stomach 
contents of these moles did not in any instance contain seeds or other 
substances that would indicate that they were guilty of having eaten 
vegetables. 


FEEDING EXPERIMENTS WITH TOWNSEND’S MOLE KEPT IN CAPTIVITY 


The first mole ever kept in captivity by the writer was taken in 1916. 
This mole was kept in a box beneath an office desk. It was given a 
peck of dry dirt, a handful of dried grass, a few earthworms, and a carrot 
of which it ate freely. Since that date the author has kept many moles 
in captivity and has learned much more of their food habits than is 
possible to tabulate. This first mole was the only one that took any 
vegetable matter and from later experience it is fairly safe to conclude 
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that this particular mole was forced to resort to a vegetable diet as a 
means of obtaining its water supply, as well as for additional nourish- 
ment, since it died shortly afterward probably because of starvation 
owing to ignorance on the part of the writer in regard to the amount of 
food and water necessary to sustain its life. 

Scheffer seems to have had experience of a similar nature for he states 
in Farmers’ Bulletin 538 (1917), “In an experiment with over 30 cap- 
tive moles, the writer knew but one to touch field corn or tubers placed 
within easy access. A few ate green sweet corn from the cob, but 
numbers starved to death when supplied with white potatoes and sweet 
potatoes.” 

It seems logical to seek an explanation for the differences that exist 
between the experiences of Hisaw and Hanawalt, and those of Scheffer 
and the writer. Hanawalt mentions that “Moles in captivity when 
short of water ate Irish potatoes regularly and would eat freely of 
apples,’ and further that ‘Moles in captivity will eat soaked corn 
readily and will live several days on this diet alone.” The fact that he 
observed only one mole drink leads one to believe that his moles might 
not have been constantly supplied with water. He states further that 
“observations upon captive specimens indicate that plant roots and 
tubers are eaten chiefly to satisfy thirst.” 

Hisaw makes no menton of providing water for his moles other than 
that supplied by sprinkling the earth in which they burrowed. ‘This 
would probably not provide a sufficient amount of water to satisfy 
their normal demand; for the writer finds that Scalopus a. machrinoides 
in an animal that differs but little in this respect from Scapanus town- 
sendii, which drinks long and repeatedly each day. If Hisaw and Hana- 
walt failed to supply a satisfactory amount of water to satisfy their 
moles’ thirst, it is not surprising that the animals ate soaked corn and 
other vegetables of a high water content. 

The question naturally arises regarding the normal condition for the 
mole in nature. Does its environment provide a sufficient water supply 
to make a supplementary vegetable diet unnecessary, or does a condi- 
tion exist in nature where a scarcity of water makes it necessary for the 
mole to supplement its diet with vegetable material? An examination 
of the history of the eight cases previously mentioned, where vegetable 
food was eaten, shows that each mole was taken at a time and place 
where water must have been available. We know too little, however, 
of the manner in which the mole supplies itself with the apparently large 
amount of water necessary. The fact that moles kept in captivity 
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avail themselves so consistently of a comparatively large amount of 
water when it is available, leads one to expect that the small proportion 
of vegetable food thus far reported in the stomachs of moles would 
hardly be considered a satisfactory source of water for the mole in its 
natural habitat. 


FEEDING EXPERIMENTS 


A series of feeding experiments was started during March, 1924, to 
determine what choice the Townsend’s mole would make when a variety 
of foods was preferred. 

The moles were kept in cages consisting of boxes 23 by 5 feet, the 
covers of which were lined with burlap that was sprinkled frequently. 








TABLE 2 
Sum 4 0 é ng rpe ? ? no. 1 
FOOD TIMES FED TIMES EATEN 

Earthworms 23 23 
13 13 

2 2 

$ 4 

} ! 

2 0 

t 17 0 
( 13 0 
i ) S 14 0 
\arciss 14 0 
sl ut 6 0 
Gre peas 6 0 


In this way the moles were provided with a dark home that was humid 
and simulated fairly well the conditions of their natural habitat. 

About four inches of moist dark loam was placed in each box and a 
handful of dried grass was provided asa nest. This was placed beneath 
a slab of bark about a foot square. The food was placed in a small 
open box provided with holes near the top which the moles readily 
learned to use as entrances when seeking food. Several types of food 
were placed in each feeding box and a check was made each day on the 
food taken. An ample supply of water was present continually and it 
was consistently taken. 

Observations recorded for a period of 28 days gave the results shown 
in table 2. 
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TABLE 3 


‘ ees , eo, ° 5 . 
Summary of results of feed nq experiment no 2 














FOOD PREFERENCE PER ¢ EIS OF Per < ENT OF 
PREFERENCE FOOD TAKEN 
Earthworms 3 100 68.18 
Ground beef 0 0 | 31.82 
| j 
Earthworn | 9 100 86.8 
| | 
Fly larvae 0 0 3.2 
Earthworms 3 100 62.2 
Fresh por] 0 0 37.8 
| | | 
teef (gr I 9 100 74.( 
Por} 0 0 26.0 
Bee ground 12 85.7 81.8 
Fish 2 14.3 18.2 
Bee ground 3 0 | 49.13 
Chicken 3 50 | 50.87 
Beef (ground 3 100 | 66.27 
Veal 0 0 33.73 
— ’ , 
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Kidney 0 0 0 
Beef (ground 100 | 96.06 
Brain (calf 0 0 3.94 
| 
Beef (ground 3 100 93.2 
Bloody beef 0 0 6.8 
- 
seef (ground | 3 | 100 100.0 
Bacon | 0 0 0 
) | 
Beef 3 100 72.2 
Liver | 0 0 27.8 
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Corn 0 0 0 
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TABLE 3—Continued 


PERCENTOF | PERCENT OF 








FOOD PREFERENCE | PREFERENCE FOOD TAKEN 
Beef (ground 3 100 64.28 
Rat ; we: 0 0 35.72 
Fish 0 0 0 
Veal | 3 100 100.0 
Liver. | 3 100 83.8 
Chicken. | 0 0 16.2 

















While the results shown in table 2 indicated that there was a distinct 
preference for meat foods and a failure to take vegetables, it did not show 
any particular selection among the meats. Therefore, on May 7 a 
second series of feeding experiments was started to determine any par- 
ticular preference for meats. In this experiment two kinds of food were 
offered daily, the weight of each food being taken before feeding and 
again at the end of the day when the remaining food was removed 
from the box. A record was made of the amount of each food that was 
eaten and from this information the choice was readily calculated. 

Three moles were fed for a period of forty-five days. In order to 
keep them healthy they were occasionally forced to burrow and seek 
their food, which then consisted of live earthworms only. 

These moles averaged a daily consumption of 50 grams each. Their 
preferences are indicated in table 3. From this information it appears 
that Townsend’s mole prefers its natural food, earthworms, even in 
captivity. It appears that the use of fish so frequently advocated as « 
bait for moles is wholly unwarranted. 


RELATIONSHIP OF TOWNSEND’S MOLE TO FIELD MICE 


That the Townsend’s mole is predominantly carnivorous in its food 
habits is obviously true. There are, however, distinct evidences that 
it sometimes feeds upon vegetable foods. In view of the fact that seeds 
and vegetables were never found in the stomachs of moles taken from 
newly planted or growing gardens, it is probable that Townsend’s mole 
is not responsible for the annual depredations experienced by gardeners. 
It has been suggested that field mice follow in mole runways and are 
really responsible for the injury so generally attributed to the mole. 

In order to determine the relationship between moles and mice in an 
intimate manner rather than on an extensive scale, moles were intro- 
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duced into a newly planted garden where the furrows had been heavily 
fertilized with barnyard manure. The moles worked in a systematic 
way, burrowing beneath the rows one after the other, ridging up the 
sprouting seed, and undoubtedly doing much injury in this way. It 
was observed that most of the peas in one row failed to appear in proper 
season, and a careful investigation showed that they had been carried 
away and cached at the base of an apple tree at some distance. This 
was demonstrated by trapping to be the work of the field mouse, Micro- 
tus townsendii. The moles did not completely leave the area but it 
could not be demonstrated that they actually inhabited this section of 
the runway at the same time with the field mice, as the mole runway was 
several hundred feet in length. Later several rows of potatoes were 
carefully examined hill by hill and considerable damage by field mice 
was disclosed. Thus mice had evidently used the old runways of the 
moles throughout the summer and had freely fed upon the developing 
potatoes. 

A rather extensive examination was made at digging time in several 
fields where potatoes were being grown commercially and the same type 
of relationship was evident, for field mice were actually taken from the 
burrows of moles, showing that the damage was evidently done by the 
field mice. 

A careful examination of seventy-one old mole systems that had been 
trapped free of moles showed clear evidence that in thirty instances the 
systems had been taken over by mice. Of the remaining forty-one, ten 
were occupied by moles, one by a ground squirrel, one had been reworked 
by a gopher, and one by rats. Thus mice had made use of over 50 per 
cent of the empty runways at the end of a month. 

While the experimental data taken in this work deal only with the 
Townsend’s mole, nevertheless, the controversy over the feeding habits 
of moles, in general, materially affects the status of Townsend’s mole. 
It is not irrelevant, therefore, in this discussion to point out the fact that 
the environmental conditions under which Townsend’s mole lives 
are sufficiently different from those under which the moles of the middle 
west and other sections of the United States exist, to cause one to antici- 
pate, as has actually been demonstrated, that there is a marked dif- 
ference in their food habits. <A large percentage of insect larvae are found 
in the diet of the common mole, while the diet of the Townsend’s mole 
showed a relatively higher percentage of earthworms. This difference 
probably depends upon two things: the occurrence of white grubs and 
allied forms in greater numbers in the eastern sections, and a difference 
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in the burrowing habits of the two moles. The common garden mole 
frequently burrows near the surface of the ground, while the feeding 
galleries of Townsend’s mole in the region of the Willamette Valley are 
usually at a greater depth. 

It might be expected that from year to year with sudden changes in 
environmental conditions, such as invasions of new insects into given 
areas, normal fluctuations might occur in the food habits of a single 
individual or even in a group of moles. 

While both West and Dyche have reported having found corn in the 
stomachs of moles (Scalopus a. machrinus and Scalopus a. machrinoides), 
and Hisaw found that the common mole of Kansas usually took corn 
in captivity even when supplied with earthworms and other animal food, 
it should be mentioned that, in the Williamette Valley, Townsend’s 
mole has little opportunity to feed upon corn, and the animals of which 
the stomach contents were examined were taken from runways where 
they had access to sweet corn only. Although they refused corn fed in 
captivity, the writer feels that an insufficient amount of experimental 
evidence has been gathered to prove definitely that Townsend’s mole 
never takes corn. 

Townsend’s mole had access to all of the other seeds and vegetables 
menticned in Hisaw’s paper as having been taken by Scalopus a. mach- 
rinoides. With but two exceptions none of these was ever found in the 
stomach contents of Townsend’s mole. 


SUMMARY 


1. The food of Townsend’s mole in its natural habitat consists of 
(1) earthworms, (2) insect larvae and pupae, (3) earthworm cocoons, 
(4) centipedes, (5) slugs, (6) mature insects, and (7) vegetable matter. 

2. The earthworm is the chief food in the diet of the mole, amounting 
to nearly three-fourths of the total eaten. 

3. With the exception of a few cases vegetable matter had not been 
taken in quantities greater than is normally ingested in earthworms. 

4. Earthworm crops and gizzards were found to contain a sufficient 
amount of vegetable matter to explain the presence of the fibrous 
material most frequently found in the stomachs of Townsend’s moles. 

5. Eight animals out of 306 examined had eaten vegetable material 
the nature of which definitely illustrated that it was not taken incidental 
to the ingestion of earthworms. 

6. Townsend’s moles fed in captivity showed a preference for animal 
rather than vegetable foods. In these experiments they failed to take 
vegetables. 
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7. Among the several meats fed, the order of preference was (1) earth- 
worms, (2) ground beef, (3) chicken, (4) veal, (5) liver, (6) pork, and 
(7) fish. 

8. Fish was found to be chosen only twice out of fourteen times when 
offered with beef, thereby demonstrating its inferiority as a bait. 

9. Field mice, while inhabiting mole runways, on several occasions 
were demonstrated to have injured potatoes. 

10. Field mice working in newly made mole runways removed 
sprouted peas from the furrows in which they were planted, and carried 
them a distance of twenty feet where they were cached in one pile. 

11. Of seventy old mole systems fifty per cent of those not re-occupied 
by other rodents or moles were found to be inhabited by field mice. 

12. Scapanus townsendii and Scalopus a. machrinoides in captivity 
take water freely. 
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NOTES ON THE HABITS AND BEHAVIOR OF THE 
PORCUPINE IN OREGON 


By Ira N. GABRIELSON 
[Plate 8] 


The porcupine (Frethizon epixanthum) is found in Oregon throughout 
the Blue Mountain districtof the northeastern part of the state, along the 
eastern foothills of the Cascades, and on the western slope on the yellow 
pine belt, particularly in the Rogue River basin. For the past six or 
seven years it has been noticeably on the increase in many sections of 
the state and the number of trees killed or seriously damaged by them 
have become increasingly conspicuous. 

This increased damage resulted in efforts to work out control meas- 
ures in the summer of 1926, and these notes on the life history and be- 
havior were made while this work was in progress. Unless otherwise 
specified, these observations apply only to conditions found in the 
Crater National Forest on the western slope of the Cascade Mountains 
of southern Oregon. 

The topographical features and geological structure of the area in 
question have a great deal to do with the habits of the porcupines in this 
district, as conditions are perhaps more favorable here for the rodents 
than in other sections. The worst infested area is directly tributary to 
Mount Pitt, an extinct volcanic cone, the sides and foothills of which are 
covered with great irregular masses of lava. In addition to those lavas 
that undoubtedly came from Mount Pitt, there are other long narrow 
ridges of lava running in a general northwesterly to southeasterly direc- 
tion, which are probably fissure lavas. The weathering of these lava 
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streams and masses has resulted in great talus slopes and masses of huge 
rocks filled with caverns and passages. The lower lava areas are over- 
grown, wherever there is soil enough, with dense shrubby masses of 
brush, in which the dominating forms are several species of Ceanothus 
and Arctostaphylos. At about the 3000 foot level this gradually merges 
into yellow pine, which, in turn, is supplanted at about 5000 feet by 
lodgepole pine, Englemann spruce, and other higher-mountain trees. 
Up to about 4000 feet are found diminishing numbers of oaks, but it is 
in the yellow-pine belt that the porcupines are most abundant and con- 


spicuous. 
HABITATIONS 


Most of the rocky slides and talus slopes in this region show some 
signs of having been travelled by porcupines, but those that lie adjacent 
to thick stands of yellow pine and water contain dens that have been 
used for many years. These dens are apparently of two types, the larger 
ones being used by a number of animals more or less intermittently 
For example, one den which was checked upon through the summer, was 
evidently the home or calling place of a number of animals. The first 
exposure of poison there resulted in finding four carcasses. Others were 


I 
} 


secured at intervals through the summer, until nineteen had been taken 


out of this den. The other type of den is smaller and apparently used 
by a single female as afarrowing den. These dens can almost invariably 


be located by the large number of damaged yeu Ww-pin¢ trees in the 
vicinity. In fact it is difficult to find an undamaged tree near one of 
the larger dens 

Where there are pl nty of natural denning sites available, the porcu- 
pines show a marked preference for southeasterly or southwesterly 
exposures, although some are found on north sides. Where there are 
no rocky denning place s the animals, occasir nally at least, live beneath 
stumps or hollow logs and similar places. As a general thing their dens 
are located approximately midway between the top and bottom of the 


talus slope, and those that show signs of occupancy are almost invariably 


sheltered by large blocks of rock so that they are warm and dry during 
the winter months. 

The smaller fissures occupied by the females show somewhat more 
variation in location, but are usually on a sunny exposure. One thing 
of interest which we noted in trying to dig out these dens of females was 
the fact that large limbs of yellow pine had been cut and dragged into 
many of the dens where they were stripped of bark. From the size of 
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the tooth marks on these limbs we judged that they had been brought in 
for the young to eat, or for feeding them before they were large enough 
to travel out into the world. 


FOOD HABITS 


During the summer months the porcupines feed extensively upon 
leaves and other succulent vegetation, apparently reserving their feeding 
upon pine bark largely for the winter months. One watched for 
five minutes by J. H. Heckner, who has been employed on this work for 


some time, spent the entire time eating the leaves of Ceanothus calzfor- 


! 
nicus. It is during the summer season that much of the damage occa- 
. . . ; , 7 ° | ~ 

sioned to farm crops takes place. as the porcupines invade the cultivated 


fields and gardens and feed extensively upon alfalfa, potatoes, carrots, 
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branches, or the trimming up of some and the eating the bark off of 
others away from the main trunk. This type of injury almost always 
occurs near dens in which young porcupines are found, the trimming 
being done probably by the female to supply the young, and the eating 
of small patches of bark off the limbs being done by the young porcupines 
on their first excursions out into the world. 

In some instances it was observed that small limbs were often cut 
from the tree and dropped to the ground where the animal then ate the 
leaves at leisure. Small fruit trees, too small to climb, are often badly 
broken by the porcupines pulling the limbs down to feed upon the 
leaves and buds. 

The great destruction wrought on the yellow pine in the vicinity of 
these dens aroused curiosity regarding the quantity of food taken by the 
porcupines, and accordingly the practice was followed of weighing such 
animals as were found, before decomposition had started. The weight 
of the entire carcass was first taken and then the stomach was dissected 
out and weighed. A spring balance was used in taking these weights, 
this being the only scales it was possible to pack over this wild country 

Obviously these weights are only approximate, but they will give some 
idea of the quantity of food consumed by these animals. The stomach 
contents were found to be finely chewed up as a usual thing, and very 
close identification of the material was impossible. The most interesting 
fact brought out by these weights, is the relatively large quantity of 
food eaten by porcupines in comparison with their body weight. The 
detail figures are given in table 1. 


MIGRATIONS 


The only migrations studied during 1926 were those occasioned by 
food supply and weather conditions. They were not very definite o1 
regular, but in general, the porcupines during late spring and summer, 
wandered farther away on the rocky ledges and visited mountain mea- 
dows and irrigated ranches where they fed upon such succulent vegeta- 
tion as was mentioned under “Food Habits.”’ They remained about 
these areas until the first rains in the fall, which occurred early in 
October. By the ninth of the month there was a marked increase in 
the number of porcupines about the slides, and this increase in numbers 
continued as other storms followed. 

It was noticed that there was more or less of a softening of the quills 
during wet weather, which may result in their being of less protection to 
the animals, although it is not certain that this is the case. If it were, it 
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would explain the hasty return of the porcupines to the shelter of the 
rocky ledges at the first wet weather. Cold, dry snow does not seem 
to bother them, and they will remain in a single tree for many days under 
these conditions, or when it is clear. Wet weather, however, drives the 
great bulk of them to the shelter of the dens almost immediately. The 
spring movement may cover several weeks of rather aimless wandering 
from the rocky ledges to meadows, possibly only a mile or two away, 
but the fall return is apparently accomplished much more rapidly. 

One interesting thing noted during poisoning operations was that 
practically all the carcasses recovered during May, June, July, and 
August were of females; while during October and November the great 
bulk were of males. It is probable that the females remained on the 
rocky ledges to give birth to the young, which apparently occurs in this 
district over a period extending approximately from April 15 to July 15. 
It is interesting to note that mostof the animals killed by ranchers during 
the summer months are males, so far as it has been possible to ascertain. 
After poisoning operations, many of these rocky ledges were deserted for 
several weeks by porcupines, and when the baits did commence to get 
kills again, it was usually male animals that possibly had been in the 
valleys below during this time. 

The poreupine’s fondness for salt, a taste that it shares with the great 
majority of other rodents, had been taken advantage of in contro] meas- 
ures. It has been found that a salt-strychnine bait placed in dens, 
out of reach of all livestock and game animals, has resulted in killing a 
great number of porcupines. The comparative results obtained each 
year, can only be measured by the decrease noted in the number of 
animals, as, owing to the length of these dens and the many passages 
leading out from them, it is possible to recover only a small percentage 


of those killed. 


U.S. Biological Survey, Portland, Oregon. 
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OBSERVATIONS ON THE ELEPHANTS OF NORTHERN 
RHODESIA AND PORTUGUESE EAST AFRICA 


By Wynant Davis HvuBBARD 


In Northern Rhodesia and Portuguese East Africa elephants are 
probably holding their own as regards total numbers. After three 
years of hunting and capturing them, and travelling in these two 
countries, I find it difficult to believe that more elephants are being 
killed annually than are being born each year. 

Today elephant hunting has become a very dangerous and a very 
unremunerative business. The majority of the very big tuskers have 
been killed. Licenses are expensive. These added to the cost of native 
wages, food, and the length of time expended in a hunt make it more 
than difficult to procure sufficient ivory to show a profit. Of course, 
there are men hunting elephants. But most of them are casuals or 
amateurs. The professional ivory hunter is no more, unless we except 
a few poachers who roam the international boundaries. 

As an example of the danger, I left nine friends in Africa who were 
hunting elephants professionally. All were experienced and cool men. 
Yet within the twenty months since I left, five have been killed. 

No longer does one find elephants roaming open country. By pref- 
erence they now stick close to bamboo thickets along rivers, to dense 
sakas on the plateau, or to heavily grassed areas in the Zambesi Valley. 

I can well remember a discussion that arose when several hunters met 
at Choma. We were debating the profits in ivory hunting. Among 
other points that came up was the fact that most of us agreed that the 
majority of elephants were first shot at a distance not greater than ten 
yards. 

Elephants are not found everywhere. I found them most numerous 
in the following localities: in the Zambesi Valley at the junction of the 
Kafue and Zambesi rivers; along the Luia and Capoche rivers on the 
north bank of the Zambesi in Portuguese East Africa, particularly near 
the Rhodesian border towards the west; in the valley of the Luia River 
on the south bank of the Zambesi, near the Southern Rhodesian border, 
and west of the Livingstone-Katanga railroad on the headwaters of the 
Nanzela River, in Northern Rhodesia. 

Small herds are found all along the Zambesi from just above Massan- 
angwe in Portuguese territory to the lower end of the Victoria Falls 
gorge and on the plateau between the Kafue and Zambesi rivers. They 
are also reported numerous along the Angola borders, in the Loamgwe 
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Valley, in northeastern Rhodesia and the country bordering the Congo, 
where not disturbed by mining operations. 

Northern Rhodesia is a large country. A glance at a map will show 
that the areas I have mentioned as being good elephant territory cover 
an enormous tract. While elephants travel a great deal and therefore 
track up an area backwards and forwards and so give it the appearance 
of being literally alive with the big creatures, it is not difficult to decipher 
the age and time of the trails. Elephants when not pestered are very 
methodical. They visit definite areas at definite periods of the year and 
will continue to do so for decades, unless driven out or continuously dis- 
turbed by hunting. 

As with all wild creatures, the migrations of elephants are governed 
largely by one factor, the food supply. Wet ground, flies, fire and the 
presence or absence of man are also factors, but these are all incidental 
to the main need, a sufficient supply of palatable food. 

In Northern Rhodesia elephants eat the leaves and twigs of almost any 
of the deciduous trees. I can not recall their eating any of the ever- 
greens. They are also very fond of the roots and inner bark of the 
gussie trees and the inner bark of the mopani. To procure fruit they 
will travel long distances and when they find a patch of fruit-bearing 
trees will lay it waste. Mahaubahauba is the favorite. In the river 
valleys and in Portuguese territory where mahaubahauba is not preva- 
lent, elephants eat small fruits and berries found growing on the shrubs 
and vines close to rivers. 

All elephants visit native gardens whenever possible. There they eat 
the cobs of corn, pumpkins, melons, bananas and occasionally the 
kaffr corn. I do not know that they eat yams, the smaller grains, 
casava, or peanuts. Why they pass these by it is difficult to say, as they 
are accustomed to dig up roots and they often eat grass. 

Elephants are right-tusked just as the majority of men are right- 
handed. It is seldom that an elephant is shot whose left tusk is as worn 
or broken as the right. Despite the obvious fact that tusks might be of 
great value in digging up a root, they are not used to any great extent 
for this particular purpose. Roots are laid bare by knocking and 
scuffing off the covering of earth with one of the ponderous fore feet. 
Once the root is bare, the tusk is thrust under it and used as a lever to 
snap it. The loose end is then grasped in the trunk and a long length 
jerked free. Once it has the roots the elephant chews them up and 
swallows the juice. None of the pulpy center nor the skin is eaten save 
that unavoidable in swallowing. 
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Digging for water is likewise done with the feet. When it has located 
water by its sense of smell, an elephant starts digging by swinging one 
fore leg back and forth and sending the sand and gravel flying. 

Food and probably water also play an all-important part in the growth, 
size, and color of the tusks. They also affect the ultimate size of the 
beast itself. That these two, the size of tusks and the size of the ele- 
phants, are closely related is shown by the difference between the ele- 
phant of the Northern Rhodesia plateau and those of the Zambesi 
Valley in Portuguese territory. The elephants of Northern Rhodesia 
are large animals with big feet and heavy tusks. The cows carry tusks 
averaging eleven to eighteen pounds, while the bulls carry tusks that 
average something over fifty, although quite a few are shot with tusks 
weighing seventy, eighty, ninety, and even over a hundred pounds. In 
Portuguese territory all the elephants that I have seen or studied 
were, compared with the Rhodesian elephants, small. Their feet are 
small, the bulls’ tusks do not average fifty pounds, and a great many of 
the cows are completely tuskless. To all intents and purposes the food 
of both groups of elephants is the same yet there must be some essential 
lacking in the diet of the Portuguese elephants. It is probably lime or 
calcium, but that could only be determined through chemical analysis 
of the water and various foods. 

That food does affect the tusks is well known through the remarkable 
differences of tusk color shown between the forest elephants of the Congo, 
the so-called bamboo elephants, and the open-country elephants. The 
first carry tusks of dark brownish ivory, the bamboo elephants carry tusks 
colored pinkish in hue, and the open-country elephants carry the famil- 
iar creamy white. Elephants that spend part of their time in the forests 
and part in the open have tusks only slightly darkened in color. 

An elephant may have no tusks at all, or one, two, three, four, five, 
or even seven tusks. These may be long and slender, short and thick, 
or twisted in grotesque shapes. In Tete I saw a pair of tusks that were 
flattened and twisted together in the shape of a corkscrew. They were 
about twenty-six inches in total length in a straight line. Multiple tusks 
in one jaw are always small and usually malformed. One cow ele- 
phant, which a friend of mine shot, had four small tusks, perfectly 
straight and about an inch in diameter, in one jaw and a small normal 
tusk in the opposite. It does not seem to be true that because an ele- 
phant has only one tusk that this is much larger and heavier than it 
would be if it were one of a normal pair. 

At this time there seems to be a growing doubt of the wisdom of the 
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policy of permitting only the shooting of bull elephants. It is extremely 
difficult nowadays to find bulls that carry sufficiently heavy tusks to 
justify shooting them. In Northern Rhodesia professional hunters 
have figured that it costs approximately thirty-two odd pounds to buy a 
license, organize a safari, and kill an elephant. This cost is based on 
the theory that all three of the bulls allowed on a license are killed. 
This makes the cost of an elephant trip about one hundred pounds. 
At the average weight the tusks secured would weigh three hundred 
pounds. If sold in London this ivory would bring about a pound for a 
pound. Less bank charges, freight, and insurance, this means a profit 
of one hundred and seventy pounds for at least four months at hard 
work. 

Personally I can not see any glory or worthwhile achievement in the 
shooting of an elephant. It is not that I am unsympathetic with hunt- 
ing. By many I am called a professional hunter. But elephants do no 
tremendous damage to white men’s crops or farms except in certain 
localities. With very few exceptions they are comparatively harmless 
and certainly not quarrelsome. 

I know of one man who is shortly going to French Equatorial Africa 
to hunt elephants. I asked why he chose that fever stricken country 
and was told that it was because he could shoot twelve elephants. 
He has already shot several. If this man were going on this trip because 
he had never shot an elephant and wanted the thrill that accompanies 
such hunting I would not quarrel with him. But why shoot more than 
one or two? When I asked this man what it was that he felt he had 
done for Africa that entitled him to kill twelve elephants, he was 
very surprised and annoyed. He considered that because he paid his 
license fee he had done all that was necessary. But I can not see it so. 
The mere payment of a comparatively small sum of money can never 
repay Africa for such slaughter of elephants. They are far too valuable 
as potential work animals for such unnecessary killing to be permitted. 

At the present time the natives of Northern Rhodesia are killing more 
elephants than most people have any knowledge of. They shoot them 
and spear them, young and old, cows and bulls alike. The majority of 
these killings are concealed because part of the ivory must be given up to 
the government. This killing of elephants by natives will not result in 
their extermination, but it is so large a factor that it should be taken into 
consideration by the government when drawing up game laws. 

I can not see the necessity or the justification for allowing three ele- 
phants per administrator’s license. Possibly this is permissible for 
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residents of the country, but for visitors I believe the killing of only one 
elephant should be allowed. A man who owns lands and pays taxes con- 
tributes something tangible and definite toward Rhodesia. But the 
visitor merely spends money. The two do not balance in worth. Men 
who live close to wild animals are not, in the main, nearly as keen about 
killing them as the visitor from so-called civilization. I think that resi- 
dents should be allowed three elephants and that they should be per- 
mitted to shoot either adult cows or bulls. Visitors should be limited 
strictly and impartially to one bull. And I would make them pay hand- 
somely for that privilege. 


New York City. 


THE PLIMSOLL LINE IN WHITE CEDARS 


By Joun B. BuRNHAM 


President, American Game Protective Association 
(Plate 9] 


In the August, 1927, number of the JournaL or Mammatocy, Dr. 
Charles Eugene Johnson, whose opinion in general I very heartily 
respect, has endeavored to prove that the horizontal line between living 
and dead foliage of white cedar occurring at a height of six or seven feet, 
and characteristic of the shore line of Adirondack lakes in the cedar belt, 
is due to another cause than the browsing of deer. In this opinion I 
beg to differ with him, and to say that my experience of forty-one years 
observation in this region has convinced me that Dr. C. Hart Merriam’s 
statement, that the result was caused by winter browsing of deer, is the 
correct explanation. 

The major part of Doctor Johnson’s article is devoted to an attempt 
to disprove Doctor Merriam’s simple explanation. He has not been 
able to develop any good counter-the ry. “Since the agency of deer 
must be excluded ” he says, “doubtless the most important, though 
not necessarily the only, factors concerned, are those of light, tempera- 
ture and moisture, together with certain sensativeness peculiar to cedar 
itself. With regard to light alone, it is possible that these low branches 
suffer a deficiency both in the quantity and quality of the light rays 
which reach them. When one notes the general conical shape of the 
cedars, and the fact that the dead line falls at the broadest part of the 
tree, the idea of shading as a factor appears not wholly without basis. 
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A dead line seems to have developed, below which the minimal require- 
ments for life are wanting. . .. . Since the upper edge of the 
dead belt is exactly parallel with the surface of the water, it appears as 
if the plane of the lake surface had played a controlling part. Whether 
it may be possible that the lake surface, by virtue of its reflecting ca- 
pacity, for certain light rays, for example, or in some other way has 
controlled this parallelism, it not for me to say. The whole problem 
is one that doubtless will yield to attack by the modern instruments and 
methods of the plant ecologist and physiologist.” 

I can see no merit in this contention. From the forester’s viewpoint 
I think it will be admitted that an open forest edge does not present the 
conditions that result in self pruning. Shade is the chief controlling 
factor in causing the death and eventual disappearance of foliage and 
limbs of trees, and this pruning process goes on within the outer edge of 
the forest and only in a wholesale way where the trees grow sufficiently 
close together to shade their own lower branches or their lower fellows. 
The plane of the lake surface” through its ‘‘reflecting capacity” would 
naturally give additional light to the lower parts of the tree border and 
one would therefore expect an exceptional luxuriance in the low foliage, 
a supposition that is amply supported by fact. Many species of shrubs, 
for example, grow on this outer edge, that can not survive the shade of 
the forest immediately behind. But none of these furnish winter food 
for deer. Cedar-bordered lakes in sections where deer do not yard in 
winter have green boughs to their very roots on the side from which the 
light comes. Therefore, I think, we do not have to assume that the 
cedars differ from other surrounding trees in their reaction to reflected 
light rays. 

I should judge from Docior Johnson’s article that he has not visited 
the Indian Clearing neighborhood on the South Branch of the Moose 
River, for here he would have seen the cedar phenomenon duplicated 
in the balsam growth along the river. There is here an exactly similar 
line of demarcation between living and dead foliage of the balsam trees 
paralleling the river ice and shore line at the height a deer can reach when 
standing on its hind legs. In this section as many as three hundred 
small deer have died in one winter, apparently because they were not 
tall enough to compete with their taller and more fortunate fellows. 
There were of course a few larger animals among the dead, but these 
were invariably old deer that had lost their teeth 

When I was at the head of the New York Game Protective Service I 
visited this locality on several occasions in March, the starvation month 
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for deer in our northern forests, and I have seen the deer standing on 
their hind legs to reach otherwise inaccessible browse. Such a position 
is not at all uncommon and not to be questioned. I canrefer to many 
observers to substantiate the statement. 

I can show Doctor Johnson not only cedar and balsam trees browsed 
bare of foliage as high as deer can reach but also many other varieties 
of trees bearing a similar Plimsoll line. In the Adirondacks the deer 
food question is solely a winter problem. There is abundance of 
summer food to support a vastly larger deer supply. In addition to 
white cedar and balsam the other important cold-weather browse for 
deer here is hemlock. As might be expected there are areas of second- 
growth hemlock showing the same effect of browsing as the cedar. In 
the Kaibab Forest game refuge in northern Arizona a similar browsing 
line will be found on deciduous as well as evergreen trees, the aspens and 
oaks, for example, showing it to a marked degree. Here forage is short 
in summer as well as winter. 

I am very strongly of the opinion that Virginia deer in the Adiron- 
dacks prefer white cedar fronds to any other cold weather food available 
in quantity. In my own deer park this was the first of the trees furnish- 
ing this kind of food to be stripped to the height the deer could reach. 
I have taken photographs on the two sides of the fence to show the con- 
trast between the cedars the deer can reach and those from which they 
are separated by an impassible barrier. The cedar trees in the photo- 
graph showing a clean cut browsing line were exactly like those feathered 
down to the ground before the deer had access to them. 

We have still much to learn about the winter feeding habits of 
northern deer. The amount of frost in the air and the amount of snow 
on the ground have both important effects on the dietary of deer not 
always recognized. It is my observation that deer can not or will not 
eat deciduous browse when the twigs and buds are frozen hard. They 
must then resort to the needles of cedar, hemlock and balsam to avoid 
starvation. White pine is eaten, but to a much less extent. Norway 
spruce and some of the western spruces also at times furnish a part of 
their diet, but the native spruces are eaten only in dire extremity, and 
deer so far gone as to be compelled to eat spruce generally die. There is 
a somewhat similar case with the varying hares in northern Alaska. 
Alaskans think the spruce poisons the hares and many Adirondack 
woodsmen think the same thing of the deer. Undernourished deer 
“curl up” with extreme cold weather and apparently lack the vital force 
necessary to melt the frost from the hard wood browse to make it accept- 
able to their digestive tracts. 
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In winters of light snowfall the deer have both a wider variety of 
food and a greater quantity than when on account of deep snow they are 
obliged to yard. The snowfall varies in depth also according to locality. 
Near Lake Champlain the average annual precipitation is 26 inches and 
it is only very occasionally that the deer are forced to yard on account 
ofthesnow. Inthe section where Doctor Johnson took his photographs, 
however, there is more than double this amount of precipitation, and 
toward spring there is often as much as seven feet of snow on the ground 
in the open hardwood territory. The deer are forced to take refuge in 
the evergreen timber where the snow is less deep, and here, on account 
of the varying character of the cover, they must occupy a very limited 
range. The same yarding places are used year after year unless there is 
better food nearby. No wonder the deer trim the cedars clean as high 
as they can reach! An error into which I think Doctor Johnson has 
fallen is that he assumes the deer can travel long distance under such 
conditions in search of better yarding grounds. 

I think the answer to most of his other points against Doctor Merriam 
will be found in the changing conditions in the deer population of the 
Adirondacks. The reason, for example, that whole shore lines of white 
cedar were not browsed clean in Doctor Merriam’s time is that there 
were less deer then than later on. Forty-one years ago, when I first 
went to the Adirondacks, I wrote a series of articles on old timers under 
the heading “Gens des Bois.”’ I interviewed men whose names I ob- 
tained from the record of state bounties paid for exterminating wolves 
and “‘catamounts,” among them being Mose Ames, long dead, whose 
experience in hunting dated back one hundred years from the present 
time. Ames and others frequently commented on the scarcity of deer. 
Moose were abundant in those days and easier to kill. The country was 
full of timber wolves and the deer were harried and decimated. Ames 
told me of many days fruitless hunting for deer under the best hunting 
conditions with snow on the ground. When a deer track was found 
there were always accompanying wolf tracks. ‘The same conditions 
exist today in western Quebec away from the settlements. 

The state of New York placed a bounty on wolves and with their 
decrease and disappearance the deer gained in numbers, but only for a 
short time. Market hunting became an important industry in the 
North Woods. Parties were organized somewhat on the plan of the 
western buffalo hunters. Roads were cut to the heart of the wilderness 
and as soon as the snow was sufficiently deep for sleighing the slaughter 
began. The greater part of the venison was shipped to the Albany 
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market. The carnage continued until in the spring “the bottom drop- 
ped out” of the roads. Even after this some of the men remained in 
camp to kill the deer for the fifty or seventy-five cents they received for 
the hides. It was by such methods and during this time (the early 
seventies) that deer were exterminated in Vermont.' 

After wholesale market shooting of deer was stopped by legislation, 
destructive forms of hunting continued. The men employed in ex- 
tensive lumbering operations were fed venison as the cheapest available 
meat. Even men classed as sportsmen secured their deer at salt licks 
or by jackings or hounding. I can well remember how difficult it often 
was anywhere in the woods to find tracks upon which to start the dogs. 
Forty years ago the cedar flourished while the deer suffered. 

So far as I am aware these facts have never received proper scientific 
attention. They are in direct opposition to the popular view that all 
wild game was incredibly abundant in the good old days and that modern 
game protective methods have been ineffective. On the contrary I 
believe there are more deer in northern New York in recent years than 
ever before. Lumbering and farming operations have given them more 
food than was found in first growth forests. Their carnivorous enemies 
are gone. Wise legislation coupled with efficient enforcement has given 
them a protection never before known. Nor must the sanctuary 
afforded by large private parks be overlooked. 

I think that in this fluctuation and gradual upbuilding of the deer 
supply can be found the answer to many of the objections of Doctor 
Johnson to Doctor Merriam’s explanations of the dead line of foliage 
on white cedars around certain Adirondack lakes. 


SS Broadway, Ne Ww York Cay. 





red to Vermont by the public spirited action of twenty 
igton County sportsmen who in 1878 purchased seventeen 
deer for stocking their counties and secured a closed season, which continued 


for nineteen years 
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man. The curves of observations IV and V show graphically how 


variations in the sloth’s temperature are correlated with changes in at- 


mospheric temperature. The weather on the days that these last two 


observations were made was cloudy and comparatively cool, so that 
the variations were rather slight. 

It appears that the temperature of the air is the chief factor in deter- 
mining the sloth’s temperature. 


The data show a remarkable correla- 
tion between the two. 


It is necessary to consider the possibility that 
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Fig. 1. GRAPH SHOWING VARIATION IN TEMPERATURE OF SLOTH 

the variations in body temperature may be due to the sloth’s activity. 
This seems hardly probable to the writer. The sloth sleeps about 
eighteen hours out of each twenty-four. At most the movements of the 
animal represent a minimum in amount and speed. Furthermore the 
greatest amount of activity does not appear to come in the middle of the 
day, when the body temperature was found to be highest. It seems 
unlikely, then, that activity is responsible for any considerable part in 
the fluctuations of the sloth’s temperature noted in these observations. 
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The effects of rain, wind, and radiation from the sun were not controlled 
with sufficient care to determine to what extent they might modify the 
effect of atmospheric temperature. 

It is regrettable that lack of time prevented the making of more 
extended and more carefully controlled observations. The data do 
show definitely that the rectal temperature of the sloth varies within 
wide limits. The temperature regulation is quite primitive. The 
curves indicate the important part that fluctuations in atmospheric 
temperature play in changing the body temperature of this form. 

The sloth, although primitive, can hardly be considered a pure stem 
type. It is highly specialized in many respects and its unique method 
of locomotion has given rise to extreme structural adaptations. In the 
matter of temperature control, however, it has not gone far. It would 
be of interest to know what degree of temperature regulation obtains 
in the other New World edentates—the armadillo, the American ant- 
eater, and the two-toed sloth. 

The writer is indebted to William Beebe of the New York Zoological 
Society, to Prof. H. D. Fish and Dr. 8. H. Williams of the University of 
Pittsburgh, and to the Aluminum Company of America for making 
possible his visit to the Kartabo laboratory. 
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WHY IS A TYPE SPECIMEN 
By Witrrep H. Oscoop 


After a considerable absence in the field, I find among accumulated 
publications, two papers which, by coincidence, are in close juxtaposi- 
tion. One is “A Selection of Lectotypes of American Rodents in the 
Collection of the British Museum” by Oldfield Thomas (Ann. and Mag. 
Nat. Hist., (9), 19, pp. 545-554, May, 1927), and the other “Critical 
Examination of the Meadow Mice of Lower California’? by Joseph 
Grinnell (Journ. Mamm., 7, pp. 221-226, August, 1926). The first of 
these selects and designates by number individual specimens representing 
forty-five species described by early authors without designation of 
types. By so doing, exact type localities also are fixed in a number of 
cases. This, it seems to me, is a most commendable procedure which 
operates to simplify future work, to avoid controversy, and to accord in 
spirit with the ‘‘first reviser” principle elsewhere utilized in nomencla- 
tural practice. The only limitation upon it that seems necessary is that 
the lectotype be a specimen actually seen by the original describer before 
his description was published. Any other course leads to endless dif- 
ference of opinion. 

Doctor Grinnell’s paper, above cited, however, disregards a subse- 
quent designation of a type specimen and type locality by the original 
describer himself and comes to conclusions which seem largely based 
upon interpretations of the author’s methods of work rather than upon 
the effect of what he actually put into print. Although the historical 
features of the case have been stated, some of them must be repeated 
] 


before discussion can be carried on clearly. 


In 1903, D. G. Elliot described a meadow mouse from Lower Cali- 
fornia as Microtus californicus huperuthrus. The type locality is given 
as San Quintin, L. C., but two other localities, La Grulla, L. C., and 
Agua de las Fresas, L. C., are stated to be within the range of the sup- 
posed race. Casual mention is made of “the type,”’ but no particular 
specimen is designated as such. Subsequent examination of the speci- 
mens (the entire series of thirty-one still preserved in the Field Museum 
shows that the description is a hopeless mixture of statements derived 
partly from the specimens from San Quintin and partly from those from 
La Grulla. The color is said to be “usually more reddish” and ‘‘varia- 
tions in color’”’ are remarked, so the use « 


f a subspecific name meaning 
reddish has little significance. The external measurements apply ex- 
clusively to one of the specimens from La Grulla, and the cranial 
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measurements also agree with this specimen more nearly than with any 
other but they are quite inexact and in a later publication (Elliot, Pub. 
Field Col. Mus., Zool. Ser., 4, p. 302, 1904) very different figures are 
given. 

The description as a whole is an “old school’’ affair, like the man who 
prepared it, and any attempt to interpret it by modern standards is a 
laborious and unsatisfactory task. Such descriptions have tried the 
souls of conscientious taxonomists for years, and whenever an actual 
concrete type specimen has appeared in their history, it has been seized 
upon asa godsend. Elliot was not only a taxonomist of the old school, 
but he was notoriously negligent of details and magnificently inde- 
pendent of criticism. No one knows this better than one who for nearly 
twenty years has been in close contact with the collection which formed 
the basis of his principal work in mammalogy. He produced a long 
series of descriptions without publishing designations of types, and some 
of his younger colleagues, myself included, protested to such effect that 
in 1907, in his “Catalogue of the Collection of Mammals in the Field 
Columbian Museum,” he designated types for all the mammals he had 
described previously. Even then he did not specify their numbers in 
the museum register, but the sex, locality, and name of collector were 
given, and ared label was attached, at that time or earlier, to each speci- 
men, if not by himself, at least by his direction. They are strictly 
comparable to great numbers of types in the U. 8S. National Museum, 
the British Museum and other long established institutions and, while 
they exist, they constitute the one solid bulwark of our names upon 
which we can depend. In the case of Microtus c. huperuthrus, the 
specimen designated by Elliot as type is from La Grulla and identifiable 
regardless of the red label, since it is the only specimen in the series which 
is of the male sex. Elliot also specifically denied the locality by the 
following statement: “By some quite inexplicable inadvertence, the 
type locality for this species has been given as San Quentin, when it 
should have been La Grulla.” This designation of the type and the 
locality of M. c. huperuthrus has been accepted by Kellogg (Univ. 
California Pub. Zool., 21, p.3, 1918) and Miller (List of North American 
Recent Mammals, p. 412, 1924). 

Now comes Grinnell with the discovery that two recognizable sub- 
species were included in Elliot’s series, one represented by the specimens 
from San Quintin and the other by those from La Grulla. His solution 
of the dilemma thus presented is the complete repudiation of Elliot’s 
type specimen and the proposal of a new name (perplexabilis!) with a type 
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from the identical locality chosen by Elliot. In order to do this, he is 
obliged to impugn Elliot’s statements and to rely upon opinion and 
inference as to Elliot’s methods. 

The use of the words “‘the type”’ in the original description may be 
taken as Elliot’s statement that there was a type at this time. Grinnell 
does not specifically deny this, but his assumption is that if there was 
such a type it must have been from San Quintin because that locality 
was definitely stated to be the type locality. Elliot’s subsequent desig- 
nation of a type from La Grulla contains no indication that it was not 
the one originally mentioned and, since it is accompanied by the state- 
ment that the locality had been wrongly given, it carries a very stong 
inference that it was the type from the beginning. Even granting that it 
was not and that there was no designated type up to the time the La 
Grulla specimen was selected, then that specimen became a lectotype 
of much importance. Grinnell’s action, however, refuses to accept 
either as an original type or as a lectotype. While this might be nec- 
essary and desirable in a more extreme case, I can not see that it is in 
this one. Whatever may be thought of methods that are now out-of- 
date in what we consider the best circles, they are not wholly extinct and 
in the innumerable cases in the past they are still to be dealt with. The 
only reliable procedure in such cases is to take an author’s printed state- 
ments at their exact face value. The La Grulla specimen is the type of 
Microtus californicus huperuthrus because Elliot said so, because he said 
so first, and because any attempt to prove the contrary is a matter of 
opinion and not of fact. The designation of a type is the one thing an 
author can do, however unreliable he may be otherwise, that subsequent 
workers can depend upon. The whole raison d’étre of the type speci- 
men lies in this idea, and where such a specimen exists it has been the 
practice to accept it as the criterion of a species regardless of printed 
misstatements as to locality or as to minor morphological characters. 

The discovery of a designated type specimen is usually the signal for a 
cessation of argument, but this case has some unusual features which, 
as Grinnell remarks, have led to conflicting opinions. Probably the 
chief obstacle to agreement is the original statement of type locality as 
San Quintin. This is the one “inexplicable inadvertence” that Elliot 
publicly acknowledged, but the only one that is not conceded to him. 
Various others, all implied, are martialled apparently to discredit the 
commission of this one which is freely admitted. Why not assume that 
the others cumulatively strengthen the conclusion that this admission 
is correct and that among other errors of statement, of method, even of 
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or 


judgment, perhaps of proof-reading, or any of numerous possibilities, 
there was really an error in the statement of the ' type locality?” In 
other words, why is it not possible that a type specimen was in mind or 
actually selected from one locality and a statement published giving a 
different locality? To a highly trained and keenly critical modern 
worker like Grinnell this may seem a virtual impossibility, but to Elliot 
it would have been a minor feat. Moreover, he says in effect that he 
did it, so why not take his word for it even if his word appears to contra- 
dict itself, for of course there is no question of intentional lack of veracity. 

Elliot is not the first, however, to publish a wrong statement of locality. 
In the paper by Thomas, previously mentioned, the localitites now 
accepted as type localities are not infrequently at variance with those 
given in the original descriptions and in most cases the changes have 
been due to information subsequently derived from the specimens. 
Great numbers of such cases are to be found in early descriptions. There 
are even such anomalies as specif ec names derived from localities where 


¥ 


the species is not known to occur. In modern taxonomy the importance 
of the type locality has become the feature of an original description 
most quoted and sought for. In pract ice, it is in some cases the effective 
basis of the name. Codes of nomenclature, however, do not recognize 
it as a necessary part of a description and, in fact, rule against it as the 
exclusive basis of a name. It is only an accessory part of a descrip- 
tion and is derived from and secondary to the type specimen. Until 
there is a type, theoretically at least, there can be no type locality in an 
exact sense. A stated type locality is subject to correction, but a 
designated type specimen is inviolate and unchangeable except by 
the discovery of a previously designated type. Hence, Elliot’s correc- 
tion of the locality first stated is justified in theory and should be accepted 
in practice. 

The use of type specimens has grown in response to need and, although 
printed rules in regard to them scarcely exist, procedure and opinion 
are relatively uniform and well established. Essentially, the type speci- 
men is the link which concretely connects zoology and nomenclature. 
A type frequently is paradoxically said to be “not typical” or ‘‘inter- 
mediate”’ in the sense that it does not fully represent the characters of 
the species, and in such cases the allocation of the name may depend 
wholly upon the specimen, for the necessary distinctions are beyond the 
powers of language set down by the most expert wielders of the pen. 
Even a type locality correctly stated with great exactness may have no 
practical value, for there are series of specimens from one locality in 
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which may be found the entire range of variations from one recog- 
nizable form to another. If a type has been chosen from one of the 
extremes in such a series, an unequivocal basis for the allocation of the 
name is supplied, whereas a mere statement of a type locality would 
leave the matter hopeless of solution except by arbitrary or reprehensible, 
individualized methods. The primality of the type specimen in cases 
of this kind is unquestioned and in other connections, also, it is this 
primality which gives the type its principal value. 

Aside from the foregoing considerations, it is difficult to agree with 
Grinnell even that the description of M. c. huperuthrus bears internal 
evidence of being more largely based upon the specimens from San 
Quintin than those from La Grulla. He states “that Elliot, when he 
proposed the name huperuthrus, had chiefly in mind skins from San 
Quintin is shown by the exclusive use of this place-name in his statement 
of geographical distribution.’”” This seems rather a fine-drawn piece of 
evidence, for the statement of geographic distribution is as follows: 
‘Sea coast in the vicinity of San Quentin up to 8000 feet elevation, in the 
San Pedro Martir mountains.” The italicized words are those referring 
to the La Grulla form and the unitalicized to the San Quintin. The 
remainder of the description and discussion is about as evenly divided 
between the two forms as possible. The specimens examined by Elliot 
numbered 31 of which 12 belong to the San Quintin form and 19 to the 
La Grulla form, so the preponderance of his material was of the latter. 

In proposing Microtus californicus perplexabilis (type from La Grulla, 
Lower Calif.), it appears that Grinnell has only added a synonym of 
Microtus californicus huperuthrus (type also from La Grulla, Lower 
Calif.). The form occurring at San Quintin, Lower California, and 
characterized mainly by more “reddish” color needs a new name and 
may be called Microtus californicus aequivocatus (Type No. 10760, 
Field Museum of Natural History; adult male; collected July 30, 1902, 
at San Quintin, Lower California, by Edmund Heller). 


Field Museum of Natural History, Chicago, Illinois. 
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A NEW WHITE-TAILED DEER FROM LOUISIANA 
By Frepreric W. MILLER 


During the winter of 1925, the Colorado Museum of Natural History 
acquired a series of five white-tailed deer from south-central Louisiana. 
A critical examination of this material proves it to represent a hitherto 
unrecognized form which it is the purpose of this paper to describe. In 
describing this form, cognizance is taken of the confusion now existing 
among the white-tailed deer as a group and it is felt that the description 
of the present material may aid in a clearer understanding of their 
phylogeny. It is therefore proposed to name, 


Odocoileus virginianus mcilhennyi subsp. nov.’ 








T ype Adult male, skin and skull, Colorado Museum of Natural History 
No. 2340, collected December 2, 1925, near Avery Island, Iberia Parish, Louisiana, 
Alfred M. Baile 
Distribution.—KKnown only from the type locality, but probably inhabiting all 
the low-lying coastal area of south-central Louisiana. 
Diag \ small southern race of the virginianus group, most nearly related 
to the subspecies virginianus? but differing in size and detail. 


Skull—Skull small, dentition heavy, upper premolars large and hypsodont. 
1] y ° 


| essential measurements smaller than that of O. v. virginianus, 


the teeth, however, actually larger and more massive. The accessory internal 


The skull in a 


pillars of the molars constant and conspicuously developed. Rostrum much 
reduced. The nasals, as will be noted in the table, consistently shorter than 


those of O. v. virqinianus of comparable age 
V easurement Type, total length, 1663 mm.; tail vertebrae, 252 mm.; hind 
foot, 420mm, Skull, type, condylobasal length, 254 mm.; auditobasilar length, 


239 mm.; zygomatic width, 115 mm.; least interorbital width, 68 mm.; length 
upper tooth row, 82.5 mm.; length lower tooth row, 90 mm. For detailed com- 
parative measurements of the entire series see table. In table 1, those skulls 
classed as adults are shown to be such by tooth development and cranial char- 
The sub-adult class is of animals approaching their second year; they 
have attained the full complement of permanent molars, though still retaining the 
three deciduous premolars. Animals of this class are sexually mature; female 
No. 2341, C. M. N. H., contained, on November 28, 1925, an embryo some six 
inches in length. The juveniles are animals of less than a year and have the three 
deciduous premolars and the first permanent molar, the second molar just break- 
ing through the alveolus. 








1 Named for Mr. E. A. MeIlhenny, of Avery Island, Louisiana, through whose 
courtesy this material was obtained 

* For the loan of four skulls of Odocoileus v. virginianus, the writer wishes to 
acknowledge his thanks to Dr. Alexander Wetmore and Gerrit S. Miller, Jr., 
of the U. 8. National Museum. 
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Color.—Type; general body color pale light drab, the body liberally sprinkled 
with black-tipped hairs which form a distinct medio-dorsal line extending back- 
ward from the crown. The flanks, shoulders, and sides of neck tending to pale 
ochraceous. Rump and hind legs brighter and tending to pale cinnamon buff. 
Tail, dorsally pale drab, ventral surface white, tending to pale smoky gray. 
Brisket hair-brown 

Remarks.—Mcilhennyi then, is a small deer with heavy dentition, 
distinguishable from O. v. virginianus by its small size and massive 
dental armature. From 0. v. louisianae (G. M. Allen), its geographic 
neighbor to the north, again by its smaller size and reduced nasals and 
premaxillae. In general cranial measurements mcilhenny? is comparable 
to O. v. osceola (Bangs), though the heavier dentition of the former and 
other details serve to separate it from the latter. 

In skull No. 2341, C. M. N. H., a young female slightly under two 
years of age, the sequence of the appearance of the permanent premolars 
is clearly shown; Pm* is the first to appear, followed closely by Pm’ 
which in turn is followed by Pm!. 

Adult No. 2339, C. M. N. H., and sub-adult No. 2341, C. M. N. H., 
both contained well developed embryos on December 8, 1925, and 
November 28, 1925, respectively, indicating an extremely early breeding 


datc. This has already been remarked on by Roosevelt (1902, p. 71), 
who, quoting J. A. MelIlhenny, says, “In the north . . . . the rut 
takes place in October or November, and the fawns are dropped in May 
or June. In Louisiana . . about Avery Island, the rut begins 


early in July and the fawns are dropped in February.” 
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A NEW WHITE-TOOTHED SHREW FROM FUKIEN, CHINA 


By A. Brazier HowELL 

Among a small lot of mammals recently received by the U.S. National 
Museum from Arthur deC. Sowerby are two shrews that belong to a 
species heretofore undescribed. This may be known as follows: 


Crocidura grisescens sp. nov. 


Type.—Female adult, skin and skull no. 252,187, U. S. National Museum, 
i 
from Kuatun, Fukien, China; date unknown. Collected by F. T. Smith; original 





number 89 

Diagnosis.—A grizzled gray shrew of the dracula type but smaller. Externally 
similar to but much larger than grisea. 
Skin.—The pelage of the two skins available is rather long and slightly worn. 
Many of the dorsal hairs are coarsely annulated with whitish, giving to the back a 
strongly grizzled appearance. The coloration is slaty with the suggestion of a 
brownish over-tone. The hairs of the underparts are still more faintly tinged 
with brown and are shorter, but are little paler. Tail dark above, and indistinctly 
bicolor 


Skull.—As compared with that of grisea the skull of grisescen 


is much larger, 
anterior upper incisors less projecting, and second upper incisor actually as well 
as relatively smaller 

Measurement Collector’s measurements of the type may not be very accurate; 
they are given in inches, as follows: head and body, 33; tail, 22; foot, $; ear, 3 
Length of foot in the dried skin is 16.1 mm. The length of the skull is 21.6; width 


of braincase, 9.9; interorbital width, 4.8; and length of the maxillary tooth row, 


9.3 mm 


Remarks.—Comparison of skulls of grisescens is herewith made with 
grisea for convenience because these are the only gray members of the 
genus from this part of China. In reality, however, they are entirely 
distinct species and the form now described probably constitutes a 


smaller, browner, eastern race of dracula. 


U.S. National Museum, Washinaton., D. ¢ 
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GENERAL NOTES 


SOME OLD AND FORGOTTEN OBSERVATIONS UPON THE BREEDING HABITS OF 
THE OPOSSUM 


The following quotation is found, page 260, vol. 2, of Richard Owen’s work, 
John Hunter: Essays and Observations on Natural History, Anatomy, Physi- 
ology and Geology,’’ London, 1861. The quotation was in the first place taken 
from a letter by one Mr. Sweaton of Virginia: 

‘*T have been so fortunate as to ascertain the size and weight of several embryos 
immediately after their exclusion from the uterus. One of them weighed only 
one grain! The weight of each of the six other young ones was but little more 
than this 





‘The young opossums, unformed and perfectly sightless as they are at this 
period, find their way to the teats by the power of an invariable, a determinate 
nstinct 

“In the new domicilium they continue for about fifty days; that is, until they 
attain the size of a common mouse (/ sscul , when they begin to leave the 
teats occasionally, but return to them again, un are nearly the size of rats. 

’ it the end of about fifty or fifty-t ys from its first reception in 
the pouch the eyes of the young begin to open 


‘I have found that the same embryo has increased in weight 531 grains in sixty 
days; that is, at the rate of almos The animal attains to 


| growth in about five I believe (in our latitudes, I 





mean). procreate the first year of 
On the 21st of May, upon looking into the box which contained the female 


opossum, I found that she had just excluded from her uterus seven embryos, the 


iallest of which scarcely weighed one grain, another barely two grains, and the 





remaining five (taken together) exactly seven grains 


1 1 


The quotation given above was apparent}; added by Owen and borrowed from 


the following paper by Barton: “Facts, observations and conjectures relative to 
the generation of the opossum of North America,’’ in Annals of Philosophy, 
n. s. vol. 6, 1823, p. 349. (This journal was later called ‘‘The London, Edinburgh 
and Dublin Phil. Mag.’ 3arton writes from Philadelphia to a correspondent in 


Paris. He gives a number of Indian names for the opossum: ‘‘Whoapink,’’ 





apparently a widespread name, and ‘‘Cheera,’’ used by the Tuscarora tribe, and 


‘Seequa,’’ used by the Cheerakes. ‘‘I should perhaps have preferred,’’ he says, 





‘the Tuscarora or Cheerake names, Cheera or Seequa, but that I know not the 





precise meaning of these appellations,’’ for he knew that Whoapink signified 
‘white face The word ‘‘opossum’’ was given by John Brickell in “The Natural 
History of North Carolina,’’ Dublin, 1737 (Reprinted by J. Bryan Grimes by au- 
thority of the Public Libraries-date? 

Barton places the period of gestation at 22 to26days. The actual time is about 
13 days. The weight of the pouch young at birth is given as about one grain, 
which is correct le mentions finding a female with 16 young attached to the 
teats, but never a greater number. So far as we know this constitutes the only 
record of a greater number than fourteen (Cf. Hartman in Report of Secretary 
of the Smithsonian Institution for 1921 
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Barton believes there are two litters a year: ‘‘Superfetation (I should, perhaps, 


; 


in strict propriety say uterine superfetation) is wholly incompatible with the 


established laws of economy of the dide!lphis Nevertheless, when the young 
are almost independent, that is, about the size of rats (May 14 in one case) the 
mother wastes no time but ‘‘ accepts the ardor of the male,’’ becomes impregnated 
and gives birth again. But even then she ‘‘does not withdraw from them 


[the older litter} her useful attentions and assistance 








\s to the manner in which the young reach the pouch, Barton combats two 
pre alent views The first relates to the ‘Opinion very generally adopted in 
many parts of the United States,’’ that the young are produced in the pouch, a 
view expressed by Beverley in The History of Virginia, 1722, p. 136. Barton says 
further (p. 350), ‘The young opossums, unformed and perfectly sightless as they 


are at this period, find their way to the teats by the power of an invariable, a 








determinate instinct, which may, surely, be considered as one of the most wonder- 
ful that is furnished to us by the science of natural history And in a footnote 
he adds: ‘‘it is not true, as has been often asserted, that the mother, with her 
its the young ones into the pouch. In my first memoir, I shall show, to the 

action of ev one, that the common opinions on this subject is altogether 

us Hartman (Anat. Rec., vol. 19, 1920) confirmed this opinion by actual 
observatio1 It is possible, that in his “‘ first memoir referred to above, Barto1 


presents proof of his opinion; but we have been unable to 





i the paper in ques- 


that Hartman’s observations hs 





tion. It would be interesting to learn 





been anticipated by an entire century.—Cuester H. Hevser anp Cart G. Hart- 


MAN, Department of Embryology, Carnegie Institu of Washinaton. Baltimore. 


RECORDS OF OPOSSUMS FROM SAN DIEGO COUNTY, CALIFORNIA 


Some years ago, Virginia opossums, Didelp/ virginiana virginiana, were 


liberated at two or three points in the west-central part of California and, rapidly 
establishing themselves, became rather serious pests in some localities. How 
ever, in so far as is known, there have been no importations into San 
Diego County, so, therefore, the recent capture of three specimens of this species 
in the county is of interest 

On October 24, 1926, a Mexican, named José Felipe, captured an adult female 
specimen in Mission Valley, near the coast, San Diego County, California; no 


or" 





, collection of Jack C. von Bloeker; total length, 752 mm.; tail, 295 mm.; hind 
foot, 65 mm.; ear, 53 mm. Altitude, 150 feet 

On December 2, 1926, William Wolliscroft, a young trapper, shot an adult 
female at Witch Creek, Pacific slope of the San Jacinto Mountains, San Diego 
County; collection of Frank Stephens; total length, 745 mm.; tail, 300 mm 
hind foot, 60mm.;ear,55mm. Altitude, 2,750 feet 


On December 27, 1926, Frank F. Gander trapped an adult male specimer in 
La Puerta (Mason) Valley, desert slope of the Laguna Mountains, San Diego 
County; no. 14, collection of the O’Rourke Zoological Institute, Balboa Park, 
San Diego; total length, 807 mm.; tail, 312 mm.; hind foot, 68 mm.; ear, 50 mm. 
Altitude, 2,100 feet 

Other opossums have been reported from the county, but records, other than 
verbal reports, are not available.—Jack C. von BLorker, O’Rourke Zoological 
Institute, San Diego, California. 
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THE LEAST WEASEL IN INDIANA 


From E. B. Williamson, the Museum of Zoology, University of Michigan, has 
recently received a least weasel, Mustela rirosa allegheniensis, taken February 7, 
1927, in Wells County, Indiana. The exact locality is the NW } of the SW 3 of 


section 19, township 26 north, range 13 east. The weasel, which is a male, was 


hi 


killed by a dog as it ran from under acorn shock. Williamson knows of no other 


individuals of this species having occurred in the region. In 1859, Kennicott?! 
stated that this species had been taken in Indiana and northern Illinois, but 
, the first exact locality for the state.— 


Michigan, Ann Arbor, Michigan 





mentions no specimens therei« 


L. R. Dice, Museum of 











BADGI CTIVITI IN IRIE-DOG CONTROI 

In 1912, a Biological Survey field party, which included the writer, practically 
exterminated the prairie-dogs on the grazing area on the bottomlands of the 
larryall River Valley and its tributaries within the Pik« onal Forest, Colo- 
rado. Thet: tary known as Ruby Gulch was treated with the poison bait 
as far as the forest oundar\ \ year later Ruby Gulch was visited for 
yurpose of noting the degree of reinfestat Instead of encroachment on 
orest, 1t Was nd tha e area free prairie-dogs had been extended for ne ‘ 
a mile and a half farther up the gulcl \ large percentage of the prairie-dog 
urrows in the intervening area had been dug out by badgers, which had evidently 
moved up the gulch from below when their normal food supply was cut off by the 
efficiency of the poison sq 1ad The area in later years became reinfested by 
prairie-dog it not before the badgers had demonstrated the importance of their 
réle in the natural control of these lents.—James Stiver, U.S. Biological 

urvey, Washington, D. ¢ 

COYOTE SURVIVING UNDER DIFFICULTIES 

The U. S. Biological Survey is in receipt of the skull and that part of the skin 

anterior to the shoulders of a coyote (presumably Canis lestes) procured by Glenn 


Correll near Spangle, Spokane County, Washington, during April, 1927, and now 


bearing the U.S ational Museum number 247,279. Most of the larger muscle 





masses of this skull were cut away before drying, but there is left in the position 
] 


in which it was found a circle of ire 2 mm. in thickness which passes through 





the mouth directly posterior to the last molars, thence in contact with the zygo- 


matic processes of the te mporals, and touching the vertex of the sagittal crest. 
The ends of the wire were twisted and hooked together at the right side of the jaw 
It is doubtful if the wire had sunken within the substance of either temporal 


muscle, but it probably penetrated the right masseter (now cut away) as it still 


does in the case of the left. Within the oral cavity the wire rests parallel to and 
within 5 mm. of the bony palate 
two holes: one small one between the 


\n examination of the scalp disclose 


right ear and the corner of the mouth; the other some 40 mm. in length at the 


occiput 
\gric. Rept. for 1858, p. 245. 


R. Kennicott, 1859, U. S. Patent Office, 
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Glenn R. Bach, leader of predatory animal control of the Washington District, 
writes that Mr. Correll “‘found out that some boys living in Spokane captured a 
litter of [coyote] pups along in 1923. They finally escaped or were liberated.”’ 
There is thus the inference that this specimen was about four years old at the 
time of capture. It is possible that the wire had first encircled the neck as a 
collar and that the animal had succeeded in getting its lower jaw within the loop; 
but it is more probable that the boys had placed the circlet of wire between the 
jaws as a bit, and up over the top of the head. Upon gaining its liberty the coyote 
had heen unable to remove the wire and as the animal grew, this became tighter 
and tighter, first cutting through the skin, which healed over it in all but two 
spots, and then through a part of the masseter muscles 

This condition must have caused intense pain at one time or another, as well 
as some mechanical difficulties while the animal was eating, but it takes more than 
any such trifle to discourage a coyote 4. Brazier Howe tt, U. S. National 
Museum. Wasi ington, D. C. 


A COYOTE FROM MOUNT MCKINLEY, ALASKA 


The tendency of the northern coyote (Canis lestes) to extend its range north- 
ward into Yukon Territory and Alaska has been noted by J. A. Allen, Ernest 
Thompson Seton, H. 8. Swarth and other naturalists. Although most of the 
records are recent, the pioneering spirit of the coyote may also have operated in 
the past. Thus nearly twenty years ago, Dr. J. A. Allen in the Bulletin of the 
American Museum (vol. 24, p. 584) records: ‘*a specimen—skin and entire skele- 
ton—of a coyote killed near Whitehorse, on the Alsek River, Alaska, in February, 
1907.’ 

$y 1926 the coyote had extended its range to the very base of Mount McKinley, 
which at present appears to be the extreme station in the northwest, although 
there are records of the coyote occurring farther north along the Yukon River. 

While at Wonder Lake, at the north base of Mount McKinley, on July 17, 
1926, the writer saw the skull of a coyote that had been killed the previous winter 
by Edward Gern on the East Fork of the Toklat River. This was doubtless the 
same coyote that had hung around the home 
Wonder Lake 

In regions where the food supply is often scant, the coyote being of smaller 
size and more adaptive in its food requirements is seemingly able to compete 


f John and Paula Anderson at 


successfully with the northern timber wolf and actually to invade its territory 
The coyote is also better equipped to survive contact with man.—Joseru Drxon, 
Museum of Vertebrate Zoology, Berkele oP Califo nia 


BOBCAT KILLS DEER 


George M. Trickel, assistant in the predatory animal work of the Biological 
urvey, has reported an interesting observation relative to an attack on a deer 
yabobeat. The deer, a yearling that would weigh possibly one hundred pounds, 
was found killed on Little Alkali Creek, west of Housetop Mountain, Colorado, 
in February, 1926. The snow in this area was about eight inches deep and Mr 
Trickel could see where the bobcat had caught the deer and floundered with it in 
the snow about fifty feet before the deer went down. From all appearances, the 


5 
| 
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bobcat had attacked the deer at the throat, for this part of the animal was badly 
chewed up. After killing the deer the bobcat had proceeded to eat some on one 
of the hind quarters and had then completely covered up the carcass with snow, 
except for the head. In the immediate vicinity not a single track was noted be- 
sides those of the bobcat. At the time Mr. Trickel found the dead deer, coyotes 
had evidently not located it. From all indications, the killing had been done 
but a very short time before, possibly not over forty-eight hours.—S. P. Youna, 
U.S. Biological Survey, Washington, D.C. 


ABNORMAL GROWTH OF MOOSE ANTLERS 


The following notes, accompanied by several photographs, were sent to me by 
J. W. Rust, of Fairbanks, Alaska: 
In the latter part of September, 1924, an Indian shot a moose on the Dry Delta 


River, in the neighborhood of 100 miles south of Fairbanks. He found that the 





animal was in very poor condition and that the antlers were abnormal, as shown 


was a soft, lumpy growth with a 
harder outside layer. A few pieces of velvet still adhered to the surface. Un- 
fortunately, nothing more is known that would indicate the pathological con- 
dition of the animal. It was thought that the skull was still in Fairbanks, and the 


intention was to deposit the specimen with the Alaska Agricultural College and 
School of Mines.—Otavus J. Muriz, U 


in the accompanying sketches. The structure 


. S. Biological Survey, Jackson, Wyoming. 


THE HEIGHT FROM WHICH RODENTS MAY FALL 

Recently I have had occasion to witness some remarkable instances of small 
rodents falling from a considerable height without apparent injury. Several 
deer mice (Peromyscus leucopus noveboracensis) that I have had under observation 
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This paper is certainly suggestive, but the conclusions should be regarded with 
extreme reserve for the following reasons: 1. The measurements were not made 
on the teeth of the same animals at different ages, to do which would be definitive, 
but on the skulls of animals of various ages at death. There is the obvious alter- 
native interpretation that the animals that had lived to be more than about 400 
days old, and which alone showed significant increases, were, on the average, 
larger and more robust individuals at the start, and therefore developed, on the 
average, larger teeth in the first place. No data are given as to the range of 
individual variation in dimensions, but judging from experience with other forms, 
it would greatly exceed the differences between the averages of the youngest and 
oldest group, and would give a wide margin for the operation of selection, pro- 
vided that general vigor has any relation to the original size of the teeth. I 
have been unable to find any adequate data on the percentage of mortality be- 
tween the ages of 29 and 350 to 400 days. (Actually, as the oldest animal was 
635 days old, the period in which selection might operate would be even longer 
What 


sufficient to provide a considerable amount of selection. The authors do not 





there is, however, would indicate that the mortality during this period is 


state whether the skulls belonged to animals that died at the ages reached, or 
were killed. If they died the element of selection is obvious; if they were killed, 
there would still be a difference between unselected and selected individuals 
2. The longitudinal measurement of the molar row (significant in the oldest 25 
males and 11 females) is intrinsically unsatisfactory. Every dentist knows that 
teeth change their places in the jaws, throughout life. There is no evidence that 
the teeth did not shift their position sufficiently with the growth of the jaws to 
account for the difference, while still keeping their cont: 





not appreciably 
altered. The length of the individual teeth should be measured. The increase 
in transverse width can not be explained away on this basis. It is based, however, 
on a smaller number of cases, 66 altogether, of which only 20 (those over 350 days 
old) are significantly wider than the others, and only 14 (those over 400 days old), 
markedly wider. It is doubtful whether so few cases are an adequate basis, 
statistically, aside from the likelihood of selection. 3. If the main increase is due 
to growth in the dentine, cracks would be induced in the enamel, unless it also 
grew an exactly complementary amount circumferentially. It is difficult to 
imagine the means by which such growth could take place, particularly in the 
enamel, which is supposedly lifeless. However, their tables (6-10), if studied 
with care, suggest caution in reaching any conclusion as to the locus of apparent 
growth. 4. Acceptance of conclusions so divergent from previous generalizations 
drawn from many concurrent lines of evidence must await more adequate proof. 

Donaldson and French have some slight confirmation in the recent papers by 
tetterer? in which he concludes on the basis of histological study, that growth 
of dentine continues after eruption by intussusception (in elephant and boar 


Retterer, Ed. 1926. Des espaces interglobulaires et des lignes de contour 
Compt. Rend. Soc. Biol., vol. 94, no. 12, pp. 810-812 
Retterer, Ed. 1926. De la valeur cellulaire et de |’évolution de la dentine ou 
ivoire. Compt. Rend. Soc. Biol., vol. 94, no. 13, pp. 986-988. 
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tusks, however, which have persistent pulps). However, his conclusions* as to 
the mechanical genesis of rooted teeth and of persistent pulps are so extraordinary 
as to warrant doubt as to all his results. 

I hope, shortly, to reinvestigate this question, measuring the individual teeth 
of the same animals at different growth stages. Measuring the length and width 
of a living rat’s molars would present some practical difficulties, but it can cer- 
tainly be done if the animal is anaesthetized. 

Therefore, I suggest the desirability of extreme reserve in accepting the 
authors’ conclusions, unless further substantiated. It would seem, on the 
surface, that a very refined technique had been applied to the wrong kind of 
material for obtaining valid conclusions.—Horace E_mer Woop, II, Washington 
Square College, New York University, New York City. 


THE NINE-BANDED ARMADILLO IN NORTHEASTERN LOUISIANA 


Since the publication, in the August, 1926, number of the JourNAL or Mam- 
MALOGY, of the article on the extension of range of the nine-banded armadillo, I 
have come into possession, through the kindness of R. F. Clark of the department 
of biology of the Louisiana Polytechnic Institute at Ruston, Louisiana, of in- 
formation which shows conclusively that Tatu novemcinctum teranum is still 
further extending its northeastward range. I have made every effort to get news 
of the occurrence of this animal in the southern and middle parishes of the state, 
but in its migration it seems to be avoiding the swampy regions of the south and 





and is following the Sabine and Red River valleys and spreading over the 
northwestern and northern parishes. As Mr. Clark’s letter is of considerable 
intercst, I am reproducing it in its entirety: 

I was much interested in your article on the range of the nine-banded ar- 
madillo published in the August JourNaAL oF Mammatocy. I note that you 
do not mention the armadillo further east than Gayle, Louisiana. I thought that 
probably you would be interested in knowing that the range can be extended at 
least a hundred miles eastward from that place. During the past summer a 
section foreman on one of the railroads here told me that he saw the remains of an 
armadillo which had been killed by a train about a mile out of Ruston. I secured 
sufficient evidence from examination of pieces of the animal that he was correct 
in his statement. Two years ago a negro caught an armadillo four miles east of 
tuston. About the same time a negro near Mer Rouge caught an armadillo and 
exhibited it at ‘a dime a look.’ The animal was on exhibition for several weeks, 
and while I did not see it myself, I am informed by reliable persons that there is 
no doubt as to the fact. I think that this will extend the range of the animal 
quite a bit further to the east.”’ 

tuston is located in Lincoln Parish, at least fifty miles northeast of Westdale, 
Xed River Parish, where Mr. Frierson’s specimen was obtained; while Mer Rouge 
is in Morehouse Parish, fifty miles east of Ruston. Mer Rouge is only about 
thirty-five miles from the Mississippi River, and less than twenty-five miles from 
the southern boundary of the state of Arkansas 

The biologists and nature lovers of Louisiana can, by reporting the occurrence 
of armadillos, furnish valuable information relative to one.of the most notable 
mammalian migrations of the past hundred years. The animal seems destined 





* Retterer, Ed. 1926. La forme et la structure de la dent dépendent du genre 
de travail qu’elle fait. Compt. Rend. Soc. Biol., vol. 94, no. 14, pp. 1053-1055. 








70 JOURNAL OF MAMMALOG} 


within the next few years to reach the state of Arkansas, and now that a specimen 
has been caught within a short distance of the ‘ Father of W 


I I 





’ it is interesting 
to surmise whether it will be able to cross the great river, for streams like the 





Rio Grande, Colorado, Brazos, Trinity, Sabine, Neches, and Red rivers, all 
subject te low stages, have proven no barrier to its! rtl W progres from the 
land of cactus and revolutions to one of the most fertile cotton-producing sections 


of the earth 


The armadillo has now become so common in central Texas that almost 





is iL 2AlIMOST € 
month several specimens are reported in McLennan County {s the ma \ 
of these are ruthlessly killed by hunters and negroes, it is only rarely that the 
same specimen is reported twice.—Joun K. Streeker, Baylor Unive y, 

T 

ENOTHERIUM AN EDEN 

I O05 | D gla describe a we preserved s . ll mamma 

the Lower Oligocene of Montana under the name of X« ind referred 
tentative to the Monotremata As this would be tl I re t Mor ‘ 
mata outside Australa 1 Or In any formatior ld tl the Pleistocene, i i 
peared to demand critical consideration, whet] this very interesting specir 
might not belor ) some group more likely t e dis ered 1 he I 
mid-Tertiary formations. It had some suggestion of relationship to Ne 
of Patagonia, referred by Ameghino* and more adequately shown by Sco » be 
related to the Chrysochloridae. I suggested in 1906 that Xenotherium was 
probably related to or identical with Apternodus, a zalambdodont insect I 
which I described in 1903‘ from a few of lower jaw rom the same 
formation in a nearby locality \ few I I described a skull of A pler- 
né central Wyoming discovered by W. H. Reed. This skull differs t 
much from that of Xenotherium to admit of any near relationship, but the refer- 
ence of Mr. Douglass’ genus to the chrysochloroid Insectivora was still generally 


accepted in a provisional way 


Quite recently the position of Xenothe 





s been re-examined by G. G 
Simpson, who has re-studied the type specimen, and by Dr. Otto Zdansky, who 
has critically re-examined Mr. Douglass’ figures Both authors 


have come in- 
dependently to the same conclusion, that Xenot/ 


erium is neither a monotreme nor 
an insectivore, but an edentate related to the armadillos 
Doctor Zdansky points out that the general similiarity of 


ther 


the skulls of Xeno- 
um and Chrysochloris is not conclusive, because it is shared by the marsupial 


Notoryctes and is apparently a result of similar fossorial habits. He takes ex- 


’ Douglass, 1905, Mem. Carnegie Mus., vol. 2, p. 204, pl. 22, figs. 13-16 
2 Ameghino, 1891, Rev. Arg. Hist. Nat., vol. 1, p. 303; 1894, Bol. 
Cienc. Cord., vol. 13, p. 259. 
* Scott, 1905, Rep. Princeton Exp. Patagonia, vol. 5, p. 365, pl. 64, figs. 1 
* Matthew, 1903, Bull. Amer. Mus. Nat. Hist., vol. 19, art. 6, p. 202, fig. 2 
5 Matthew, 1910, Bull. Amer. Mus. Nat. Hist., vol. 28, art. 5, p. 33, pl. 6 
* Zdansky, 1926, Bull. Geol. Inst. Upsala, vol. 20, p 


~ 


231, figs. 1-3. Mr. Simp- 
son’s views I have not seen in print, but have discussed them with him personally. 
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ception, quite rightly, to the association of the Apternodus lower jaw with the 
upper dentition indicated by the Xenotherium skull, although unacquainted with 
my subsequent description of the skull of Apternodus. He might also have 
strengthened his argument as to the adaptive nature of the skull proportions by 
reference to Necrolestes of the Patagonian Miocene, regarded by Sc. :t as a distant 
relative of Chrysochloris with a marked resemblance to Notoryctes in many re- 
spects; also to Proscalops secundus of the Lower Miocene of South Dakota, a 
supposed taipid with several points of adaptive resemblance to Chrysochlori 
etc. Moreover, the a priori probability of Xenotherium being an edentate 
Zdansky specifies that he uses the term in its larger sense to include Pholidota 
and Tubulidentata as well as Xenarthra) is much strengthened by the discovery 
of Metacheiromys in the Middle Eocene and Palaeanodon in the Lower Eocene of 
North America, both of them representing a primitive and partly aberrant group 
of edentates, which I have called Palaeanodonta It is quite likely that a small 
surviving relative of these Eocene palaeanodonts might be found in the Lower 
Oligocene of North America 


After looking over the matter somewhat c 





\rsori 


and in consideration of the 





trend of later evidence cited above, it appears to me that Zdansky and Simpson 


. 
t 

are almost certainly right in referring Xenotherium to the Edentata. I believe 

] 





laeanodonta 


that it may be provisionally placed among tl f 

As to the supposed chrysochlorid humerus from the Lower Miocene of South 
Dakota, which I named Arctoryctes terrenus, it continues problematic. It shows 
the degree of fossorial specialization of the moles, but the fundamental plan of the 


humerus 





appears to be distinct, and offers some resemblance to that of Chryso- 
chloridae although decidedly more specialized fossorially. On the basis of this 
alone one might suppose it to be the humerus of A pternodus, but neither this genus 
nor any allied form is known to occur after the Lower Oligocene. True moles 

f the peculiar and primitive genus P lops do occur in the same formation as 


irctoryctes, and it is possible that this is the humerus of P. secundus, which has 








some curiously chrysochlorid features in the skull. If this be so, Proscalops, 
P. secundus at least, can hardly belong to the Talpidae, but must represent a 


distinct family,—a view for which considerable evidence might be adduced from 


ts skull and teeth, but not enough in my opinion to be at all convincing. Arcto- 





is best left for the present as of problematic affinities W. D. MotrHew, 


Unive ty of California, Berkeley, Califorr 


NOTES ON THE CALIFORNIA GRAY WHALI 


The California gray whale (Rhachianectes glaucus) has for some time been 


reported as on the verge of extinction. The writer was therefore pleased, while 
in the company of A. Brazier Howell of the United States National Museum 
during August, 1926, to have an opportunity of photographing and examining a 
whale of this species, as it was being cut up at the plant of the California Sea 
Products Company at Trinidad, Humboldt County, California. This animal was 
captured near shore at Crescent City, California, and was the only whale of this 
species taken by the company’s whaling fleet at this point during six years of 
operation 


7 Matthew, 1918, Bull. Amer. Mus. Nat. Hist., vol. 38, art. 16, pp. 620-657, 
figs. 39-68 
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With these data in mind, it was with no little surprise and pleasure that, on the 
afternoon of April 17, 1927, the writer saw three California gray whales in San 
Ignacio Lagoon, on the west coast of central Lower California. At the time he 
was on board the fishing boat ‘“Nuchum,”’ as a guest of Capt. O. M. Seely, on one 
of his fishing trips from San Diego down the Mexican coast. Early on the morn- 
ing of the following day, April 18, the school was found to have been increased to 
five whales 

At this time the animals were occasionally almost touching the boat; in fact, 
the huge beasts twice ran into the anchor chain with such violence that we thought 
the chain had parted. There were two large adult cows, each with a calf, and a 
large adult bull. It was impossible to estimate the size of the animals with 
accuracy, but when one of the cows and her calf came up alongside the boat, the 
writer roughly figured her length to be between 40 and 45 feet, while the calf 
was between 18 and 22 feet 

During the hour and a half that the writer had the pleasure of watching these 
whales at close range, some habits were observed that have apparently never 
before been recorded. The actions of the young whales were extremely in- 
teresting. They seemed always to swim at the sides of their mothers, but they 
would blow just twice to the mother’s once, although the mother would rise to 
the surface at each blow of the young. The actions of the young when sounding 
were exactly like those of the parent. In the writer’s previous experience with 
whales in deep water, he had observed two types of submersion: one with an easy 
bend of the body when the animal was descending but a short distance below the 
surface, and the other with a sharp bend, as though the position of the animal 
would be vertical as soon as enough distance below the surface had been reached 
to cover the tail. This position is always assumed when whales leave the surface 
for a deep sound 

Both of these attitudes were assumed by the whales under observation on April 
18, though to the writer’s knowledge, from actual measurement, there were but 
2} to 3 fathoms (13 feet 6 inches to 18 feet) of water in the area where the whales 
were sporting. Unfortunately, the water of the lagoon and along this part of the 
coast of Lower California at this season was so clouded with minute marine 
growth that a white object of good dimensions could not be seen three feet below 
the surface. The whales were therefore not visible beneath the water, although 
numerous “‘slicks’’ indicated the sweeps of their mighty flukes and told the direc- 
tion in which they were traveling. The writer timed several of the submersions 
and found the young ones to blow at an interval of 50 seconds as a minimum and 
2} minutes as amaximum. The mother’s blowing occurred with every other rise 
of the young. This short period between breathings would not seem to hold with 
the adults when they are in deep water, for it is the writer’s experience with 
finback whales that they stay down for periods exceeding twenty minutes. 

The attentions of the bull were about equally divided between the two cows 
and he was three times observed in the act of copulation. The position of the 
two animals at this time was on their sides, with their bellies together and the 
flippers on the upper sides exposed; but at no time were the tails or parts of the 
tails above water. The length of time of cohesion was about 30 seconds. There 
was no visible struggle by either animal, nor was there any attempt to pursue or 
escape. The act, so far as it could be observed, consisted in the quiet appearance 
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above water of the parts of the bodies of the two animals in a parallel position, 
close together, and then the simultaneous appearance of the side flipper on each, 
in corresponding position, rolled upward to a vertical position from where the 
animals were touching. The flippers, when elevated above water, were seen to 
vibrate as though flipped by the wind. The two animals engaged were withir 
200 feet of the boat and it was easy to determine that one flipper was left and the 
other right by their positions. 

The presence of small young of equal size with the two cows at the time of 
mating would suggest that the gray whales have a definite breeding season. 
With this knowledge, further observations may lead to some conclusion regarding 
the period of gestation Laurence M. Huey, Natural History Museum, San 
Diego, Californ ia. 


RELATIONSHIP OF PREDATORY MAMMALS AND BIRDS OF PREY TO RODENT LIFE 


Much has been written concerning the effect that predatory mammals have on 
the rise and fall in abundance of various rodent species. Many contend that the 
persistent warfare on coyotes, bobcats, wolves, weasels, badgers, and other 
predatory fur-bearing animals is responsible for the excessive abundance, at 
times, of jack rabbits, field mice, ground squirrels, marmots, and pocket gophers. 

While there is no doubt that predatory mammals are a factor in controlling 
rodents, yet they play but a small part in maintaining the natural balance. 
Larger factors are involved, and these include seasonal conditions, fecundity of 
the species, the acts of man in providing abundant food, and the presence of 
natural and other shelter. On the other hand, rodents the size of ground squir- 
rels, or smaller, are more effectively decreased in numbers by raptorial birds than 
by predatory mammals. The quantity of rodent remains found in the stomachs 
and disgorges of individual owls is almost unbelievable. 

Over a series of years, the writer has made observations in various sections 
where certain rodent species were extremely abundant. For several years Grant 
County, Washington, had been let alone by government hunters, as the residents 
and landowners believed that coyotes were necessary to keep down jack rabbits; 
but when rabies appeared there among coyotes and domestic dogs during August, 
1921, it was necessary to clean out the coyotes. Hunters were concentrated in 
this and five adjacent counties, and approximately 1,800 coyotes were taken in 
the area during the year ending June 30, 1922. At the same time, jack rabbits 
had increased along with the coyotes in such numbers that organized campaigns 
were necessary to stop their depredations. During this same period, 61,000 jack 
rabbits were killed in Grant County and 94,000 in adjacent counties. During the 
fiscal year following, 2,062 coyotes were taken in the same district. Jack rabbits 
were practically at an ‘‘ebb.’’ Since that time jack rabbits and coyotes have not 
been troublesome except in a few local spots. 

During 1922 and 1923, serious field mouse (Microtus) outbreaks occurred in 
Washington in the Yakima, Wenatchee, and Okanogan valleys. The mice were 
very numerous in orchards and alfalfa fields. During previous years the growers 
had introduced house cats in great numbers—it was not unusual to see ten or 
twelve cats on three or four acres—but in spite of this the mice started damaging 
trees, so that organized poisoning was necessary. Orchardists distributed 75,986 
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pounds of poisoned grain during the two-year period, and succeeded in bringing 
the mice under control. During the winter of 1922-1923, large numbers of snowy 
owls (Nyctea) migrated into the Okanogan and Wenatchee valleys, assisting 
materially in controlling mice on untreated tracts. At the same time, short- 
sared owls (Asio accipitrinus) were exceedingly numerous in the Yakima Valley. 
These owls were a great help in picking up mice not possible to reach with poison 

Townsend ground squirrels (Citellus townsendii) were observed to be exceeding- 
ly numerous in the spring of 1927 near Lacrosse, Washington. One tract of ten 
acres was treated with poisoned grain, and two and one-half hours later 1,132 
squirrels were picked up, and three days later 574 dead squirrels were counted on 
the same field. The presence of coyotes, weasels, and badgers was particularly 
noted in this section. Two coyotes left the field on the first visit, at least twenty 
weasels were seen, and badger diggings were plentiful. Hawks were scarce over 
the entire section 

The foregoing, though based on limited observations, may indicate that the 
value of predatory mammals in controlling injurious rodents has been over- 
estimated; but that birds of prey may be more important factors in bringing 
rodent pests under control.—Lro K. Covucn, U. S. Biological Survey, Olympia, 
Washington. 


WEIGHING GAME ANIMALS 


In seeking information in literature on the weights of game animals, many 
records are found to be almost useless because insufficient data are given. To 
make such records most useful several definite facts should be furnished 

1. It should be stated whether the given weight was estimated or the animal 
was actually weighed 

2. The sex and approximate age of the animal should be noted. Among un- 


gulates differences in weight are very noticeable between the sexes, between a 


yearling and an older animal, or between a young adult male and one that has 
reached its greatest development 
3. It should be stated whether the figures given refer to live weight or dressed 
weight. One might assume that ordinarily the live weight is intended, but quite 
often the animal is weighed after dressing. Hence, unless this information is 
furnished the record is ambiguous 

4. The date of killing has a definite value. Generally the condition of the 
animal varies greatly with the seasons. An animal, especially a male, killed 
before the rut in fall will weigh much more than one killed after the rut in winter 

Many difficulties arise when one attempts to weigh game animals in the field 
First comes the matter of scales. Steelyards are most accurate. During several 
years of work in Alaska I religiously carried steelyards on the dog sled or boat, 
as the case might be. Often when starting for the day’s hunt, and when I felt 
confident of finding the animals, I carried the steelyards and heavy cord in my 
pack sack. In many cases this worked out well, but I found that because of the 
weight of the steelyards they were sometimes left behind when most needed. 
For this reason I have abandoned them and now carry spring scales, a crescent- 
shaped make that will weigh objects up to several hundred pounds. These are 
perhaps less acurate but are always at hand and hence insure more data on animal 
weights. The inaccuracy of spring scales as compared with steelyards might be 
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considered an objection, but in the case of large animals, the weights of which 
vary and may be modified by local or temporary circumstances, an error of a few 
pounds should not be serious. Testing the scales occasionally and determining 
the degree of error will tend to correct this fault 
When hunting alone, especially in bad weather, one is often tempted to omit 
weighing the animal. On one occasion I had killed two caribou far above timber 
ine. I had the steelyards with me, but there was nothing from which to suspend 
the animals. It was a laborious task to make a special trip down into the timber 


after two poles, which, with my snowshoes, formed a satisfactory tripod. On 











some occasions, when my brother and I hunted together, this difficulty was 
obviated by using a gun for support. Standing near each other with the gun rest- 
ing on our shoulders, we suspended the steel ds in the center ird o 
the gun perhaps, but it did the work 

In weighing a large animal it is generally almost impossible to suspend the entire 
carcass without other equipment. My own practice was to cut up the animal 
and weigh the pieces. The dresse eigl cluded the ca without head and 
with feet cut off at the usual place t as the anin woul handled in a meat 
market, without the hide The live weight was obtained by gathering entrails, 
feet, and all other parts, into a gunn) ck or other available material and weigh- 
ing separately Che ull pies | give the live weight, although there 
is a certall mount of err due to t Ss OI | od 

At best it is difficult tain absolutely accurate weights in the field. Equip- 
ment and methods of operation must depend individual ingenuity and enthu- 
siasm. But in any case there should be no question as to the need for full in- 
formation with the figures giv order t weights may be of the 








PERIOD OF GESTATION IN OM AMERICAN MAMMALS 


The following records of observations on the breeding of American mammals in 
captivity indicating the length of the period of gestation, were made in 1924 and 
are without chance of error 

Canis ochropus bred January 26 to 29 inclusive and young were born April 3, 


65 days from last day of mating. Procyon psora californicus bred January 27 


to 29 inclusive and young were born April 3, 65 days from last day of mating. 
Vasua sp. bred March 2 to 4 inclusive and young were born May 14, 71 days from 
last day of mating. Didelphis virginiana bred June 9 to 13 inclusive and young 
were born June 26, just 13 days from last day of mating. These females were not 
removed from the presence of the males after mating but they were under daily 
observation and it would have been impossible for mating to have again taken 
place without its having been observed. The pouch of the marsupial was ex- 
amined daily until the litter of one young was discovered. It is not improbable 
that there were more in this litter but owing to the unnatural surroundings they 
failed to reach the pouch.—F RANK Forrest GANDER, East San Diego, California 
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RECOMMENDATIONS CONCERNING THE TREATMENT OF LARGE MAMMALS IN YOSEMITE 
NATIONAL PARK 


During a brief visit to Yosemite Valley the last of September, 1927, I gained 
some rather definite ideas in regard to the attitude the administration (seemingly 
to me) ought to take toward certain questions arising in regard to the animal life 
of Yosemite Park. These ideas I incorporated into an ‘‘open letter’’ to the super- 
intendent of the park. Since they also involve some general principles of applied 
ecology, I offer the following selected paragraphs as of probable interest to prac- 
tical mammalogists elsewhere 

1. I urge that no attempt be countenanced toward the introduction into 
Yosemite Valley of a stock of gray squirrels from anywhere else. I, personally, 
saw, on September 28, a thrifty-looking individual cross the road near Bridal 
Veil Falls. This and other evidence indicates that the species still exists in the 
region in small numbers, after the great depletion due to the disease several years 
ago. Indeed, the species can confidently be expected to ‘‘come back’’ before long 
to full re-establishment of the native stock. Gray squirrels transplanted (as I 
have heard proposed) from Oregon, or from the Santa Cruz Mountains, would be 
aliens and quite as undesirable as representatives of distinct species from the east 
or anywhere else 


2. I recommend that the « 


7 


in Yosemite Valley be done away with—planted 
elsewhere. Insofar as we know, this species never was native within the precincts 
of Yosemite Park. No non-native species of animal belongs in any national park 
The presence of the elk in Yosemite entails some hazard, as well as considerable 
cost that should be applied elsewhere—best toward maintaining conditions 
favorable to the native animals 

3. I recommend the elimination of the ‘‘zo Animals, native and out-of 
doors, are sufficient living objectives to claim the visitor’s attention. The cur- 
rent cost of maintenance of the ‘‘zoo’’ had better be transferred to the support of 
the admirably conducted Yosemite Museum, which serves as a guide to the wild 
animal life of the region and which is of effective educational service otherwise 

4. I observe that the bears have increased, for various reasons, to a population 
in excess of what doubtless was the normal under original conditions, and that 
some slight damage to property is done by certain individuals. I believe it would 
be possible to devise means whereby troublesome individual bears could be dis- 
couraged from raiding food-stores, without doing them serious bodily harm. But 
I recommend that exceeding care be taken in such procedure, not to rouse, un- 
necessarily, adverse public opinion, and not to drive away the bears altogether, 
for they constitute a particularly valuable element in the native animal life of the 
valley 

5. As regards the deer, which I observed in numbers never before encountered 
by me in the park, I recommend maintenance of the present status quo. Their 
numbers now may be excessive, but I believe that, in this case, natural processes 
will regulate the numbers of these animals. And in this connection, I wish to 
repeat my belief that it is wrong to kill mountain lions within Yosemite, or within 
any other of our national parks of large area. They belong there, as part of the 
perfectly normal, native fauna, to the presence of which the population of other 
native animals such as the deer is adjusted.—J. GrinNELL, Museum of Vertebrate 
Zoology, Be rke le 4, al fe rn 
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Michigan, Occ. Papers Mus. Zool., no. 185, 22 pp., 1 pl., 2 figs. June 29, 1927. 

HENNING, E. Die Pioniere des Saiigetier-Stammes. Natur und Museum [Frank- 
furt a. M.], vol. 57, no. 5, pp. 201-209, 8 figs. May, 1927. 

Hines, Marron. Nerveandmuscle. Quart. Rev. Biol., vol. 2, no. 2, pp. 149-180, 
illus. June, 1927. 


Ho.ianp, E. Pythons and their prey. Field [London], vol. 150, p. 395, illus. 
September 8, 1927. (Python swallows 70-pound bush-buck. 
Horxins, Nicot, AND Joun Paterson. Gull attacking bat. Scottish Nat., 


no. 163, p.16. January-February, 1927 

Horwoop, A. TixpeLt. Dyspterna woodi, gen. et sp. n., a carnivore from the 
Oligocene, Isle of Wight. Ann. and Mag. Nat. Hist., ser. 9, vol. 20, pp. 
174-176. July, 1927 

Howe tt, A. Brazier. Visit to a California whaling station. Explorations and 
Field-Work Smithsonian Inst., 1926, Smithsonian Misc. Coll., vol. 78, no. 7, 
pp. 71-79, illus. 1927 

[Hvuarp, V.-A Variations zoologiques. Le Naturaliste Canadien, vol. 54, 
no. 4, pp. 73-76. October, 1927 

Hury, Laurence M \ new Louisiana heron and a new round-tailed ground 
squirrel from Lower California, Mexico. Trans. San Diego Soc. Nat. Hist., 
vol. 5, no. 7, pp. 83-86. October 10, 1927 New subsp.: Citellus tereticaudus 

Insen, Hemsn L. Cod-liver oil for ‘‘snuffles’’ in rabbits and pneumonia in 
guinea-pigs. Science, n. s., vol. 66, pp. 509-510. November 25, 1927. 

InGoLpBY, C.M. Some notes on the African squirrels of the genus Heliosciurus. 
Proc. Zool. Soc. London, 1927, pt. 2, pp. 471-487, 4 col. pls. July 12, 1927. 

Innis, H. A. The fur-trade of Canada. 8vo, cloth, 172 pp. University of To- 
ronto Studies, History and Economics. Toronto: Oxford University Press, 
Canadian Branch. November, 1927 Based partly on the studies of senior 
students in the University of Toronto. Discusses from the economic view- 
point such topics as prices of furs, conservation, fur farming, problem of 
supply, technique and industrial organization of the manuiacture of furs, and 
marketing organization. Interesting graphs illustrate the relation between 
the number of pelts and average price at Hudson Bay sales. 

IREDALE, Tom, AND Exi.tis LeG. Troveuton. Captain Cook’s kangaroo. Aus- 
tralian Zool., vol. 3, pt. 8, pp. 311-316, pl. 41. January 14, 1925. 

Ives, J. D. Cave fauna with especial reference to ecological factors. Journ. 
Elisha Mitchell Sci. Soc., vol. 43, nos. 1-2, pp. 84-90. November [December], 
1927. (Records of bats in caves of Kentucky and Tennessee 

JAEGER, EpmMunp. Possible disease in mountain sheep. California Fish and 
Game, vol. 13, no. 3, p. 222. July, 1927. 

JABKEL, O. Prihistorische Léwen aus dem Formenkreis der Felis spelaea. Zool. 
Anzeiger, vol. 70, pp. 225-236, illus. March 20, 1927. 

Jensen, A.S. On a walrus (Trichechus rosmarus L.) which has visited Denmark 
and probably four other European countries. Videnskabelige Meddelelser 
fra Dansk Naturhist. Forening, vol. 84, pp. 189-193, map. September, 1927. 








82 JOURNAL OF MAMMALOGY 


Jonus, F. Woop. The Pearson Island rat and the Flinders Island wallaby. 
Trans. and Proc. Royal Soc. South Australia, vol. 48, pp. 10-14. 
24, 1924. (New species: Thylogale flindersi.) 

Kersuaw, J. A. The white-striped bat, Nyctinomus australis Gray. Victorian 
Nat., vol. 44, no. 4, p. 110. August, 1927. 

Kioss, C. Bopen. A new squirrel from Tenggol Island, east coast of the Malay 


Peninsula. Journ. Royal Asiatic Soc., Malayan Branch, vol. 4, pt. 2, pp. 


December 


259-261. October, 1926. (New subsp.: Sciurus notatus guillemardi.) 

Lask!, J. K. Dr. Young’s botanical expedition to Mount Katahdin. Maine 
Nat., vol. 7, no. 2, pp. 38-62. June, 1927 
September, 1847. A few mammal records.) 

LAVAUDEN, Louis. Les gazelles du Sahara central. Bull. Soc. Hist. Nat. 
Afrique du Nord, vol. 17, no. 1, pp. 11-27. January, 1926. (New subsp.: 
Gazella dorcas né glecta. 


Reprinted from Bangor Courier, 


—— Notes de mammalogie Nord-Africaine. Les genettes. Bull. Soc. 
Hist. Nat. Afrique du Nord, vol. 17, no. 1, pp. 51-54. January, 1926. 

Liaon, J. Sroxitey. Wild life of New Mexico, its conservation and management; 
being a report on the game survey of the state, 1926 and 1927. Publ. by 
State Game Commission, Santa Fe, New Mexico, 212 pp., illus., maps. 1927 

Littie, C.C. Notes on a species cross in mice and on an hypothesis concerning 
the quantitative potentiality of genes. Science, n. s., vol. 66, pp. 542-543. 
December 2, 1927. 

Luoyrp, Horses. Transfers of elk for re-stocking. Canadian Field-Nat., vol. 41, 
no. 6, pp. 126-127, illus. September, 1927. 

— Rocky Mountain sheep transferred from Banff to Spence’s Bridge, 

B.C. Canadian Field-Nat., vol. 41, no. 6, p.140. September, 1927. 

LONGMAN, Hesper A. New records of Cetacea. A new beaked whale. Mem. 
Queensland Mus., vol. 3, pt. 3, pp. 266-278. March 31, 1926. (New species 
Mesoplodon pacificus. 

Manpacu, E. V. Die kleineren Wirbeltiere der prihistorischen Station ““Bsetzi’’ 
bei Thayngen (Kanton Schaffhausen) Schweiz. Ber. Naturforsch. Gesellsch 
zu Freiburg i Br., vol. 27, Heft 2, pp. 1-47, illus. 1927. (Mostly mammals 

Mann, W. M. Smithsonian-Chrysler Expedition to Africa to collect living 
animals. Explorations and Field-Work Smithsonian Inst., 1926, Smithsonian 
Misc. Coll., vol. 78, no. 7, pp. 10-21, illus 1927. 

Mattrxow, M. Hair: Its chemical nature. Fur Journal, vol. 1, no. 4, pp. 26, 
60-62. August, 1927 

Mercaur, Jesse. Wandering among forgotten isles. With a chapter on the 

scientific results of the cruise by Robert Cushman Murphy. 8vo, cloth, 

306 pp., 15 pls. $3.50. New York: J. H. Sears and Company. November, 

1927 A narrative of the cruise of the ‘‘Wawaloam’’ to the 

Sea and eastern Atlantic Ocean. 


Mediterranean 

Contains useful information on geography 
and natural history. Gives an interesting account of the collecting of three 
specimens of the rare monk seal, Monachus monachus, on the 
Islands, with notes on the habits of the species. 

Mivier, Gerrit §., Jr. Biological Field-Work in Florida. Explorations and 
Field-Work Smithsonian Inst., 1926, Smithsonian Misc. Coll., vol. 78, no. 7 
pp. 67-71, illus. 1927. (Note on porpoises.) 


Desertas 


’ 
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Miter, Gerrit §., Jr. A pollack whale on the coast of Virginia. Proc. Biol. 
Soc. Washington, vol. 40 pp. 111-112. September 26, 1927. Skeletal 
measurements. 

———— A new Pedetes from Tanganyika Territory. Proc. Biol. Soc. Wash- 
ington, vol. 40, pp. 113-114. September 26, 1927. (New: P. cafer dentatus.) 

—-- The rodents of the genus Plagiodontia. Proc. U. 8. Nat. Mus., vol. 
72, art. 16,8 pp., 1 pl. September 30, 1927. (New: P. hylaeum. 

Morrat, C. B. The pine marten. Irish Naturalists’ Journ., vol. 1, no. 9, pp. 
170-171. January, 1927. 


The otter. Irish Naturalists’ Journ., vol. 1, no. 11, pp. 209-212. May, 


1927. 

The fox. Irish Naturalists’ Journ., vol. 1, no. 12, pp. 231-233. July, 
1927 

The squirrel. Irish Naturalists’ Journ., vol. 1, no. 13, pp. 250-252, 
1 pl. September, 1927. 

Mort, TaMezo. On two new mammals from Korea. Journ. Chosen Nat. Hist. 

Soc., no. 5, pp. 1-2. June, 1927. (New: Crocidura longicauda and Mustela 
nivalis mosanen 


Morrison, N. Have cats a language? Field [London], vol. 150, p. 626. 
October 20, 1927 

Morse, Atsert P. The way of a snake with a gopher. Copeia, no. 164, pp 
71-7 

Mos.tey, CHarues. Pine marten near Sheffield. Naturalist [London], no. 841, 
p. 38. February, 1927 


2 September, 1927. 3ull snake captures pocket gopher.) 


Mourpuy, Rosert Cusuman. See under Jesse Metcalf. 

Natuan, A. F. Unusual behaviour of an elephant. Field [London], vol. 150, p. 
319. August 25, 1927. 

Netson, E. W. Description of a new subspecies of beaver. Proc. Biol. Soc. 
Washington, vol. 40, pp. 125-126. September 26, 1927. (New subsp.: Castor 
canadensis baileyi, from Nevada 

Netson, N. C. The Jacobs Cavern mastodon again. Science, n. s., vol. 66, 
pp. 258-259. September 16, 1927 

Oxsotensky, 8.I. A preliminary review of the palaearctic sousliks (Citellus and 
Spermophilopsis). Comptes Rendus Acad. Sci., Union Socialistic Soviet 
Lepublics, 1927, pp. 188-193. 1927 

Ocus, J. Les grottes des Alpes-Maritimes et leur faune cavernicole. Riviera 
Scientifique, 14th year, no. 1, pp. 17-20. 1927. (Mention of wintering bats.) 

Puitiips, W.W.A. Guide to the mammals of Ceylon. Part 6, Ungulata. Cey- 
lon Journ. Sci., vol. 14, pt. 1, pp. 1-50, pls. 1-5. April 30, 1927. 

Guide to the mammals of Ceylon. Part 7, Sirenia. (The dugong.) 
Ceylon Journ. Sci., vol. 14, pt. 1, pp. 51-55. April 30, 1927. 

—— A new Pithecus monkey from Ceylon, Pithecus philbricki. Ceylon 
Journ. Sci., vol. 14, pt. 1, pp. 57-59. April 30, 1927. 

Pine, Cut. On the structures of the hard palate of Felis tigris. Proc. Zool. 
Soc. London, 1927, pt. 1, pp. 135-139, illus. April 6, 1927. 


Pocock, R. I. Description of a new species of cheetah (Acinonyx). Abstr. 
Proc. Zool. Soc. London, 1927, p. 18. February 22, 1927. (Also Proc. Zool. 


Soc. London, 1927, pt. 1, pp. 245-252, 1 col. pl. April 6, 1927. (New: A. rez.) 
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Pocock, R. I. The external characters of the South African striped weasel 
(Poecilogale albinucha). Proc. Zool. Soc. London, 1927, pt. 1, pp. 125-133, 
illus. April 6, 1927. 

———: Description of two subspecies of leopards. Ann. and Mag. Nat. Hist., 
ser. 9, vol. 20, pp. 213-214. August, 1927. (New subsp.: Panthera pardus 
sazicolor, from Persia, and P. p. adusta, from Abyssinia.) 

An interesting hedgehog. Field [London], vol. 150, p. 472, illus. 
September 22, 1927. (Habits of Hemiechinus collaris. 
Notable animals at the zoological gardens. Field [London], vol. 150, 
p. 612. October 13, 1927. 

Pou._e, HerMann. Bericht der Internationalen Gesellschaft zur Erhaltung des 
Wisents. Gesellschaftmitteilungen, 1926, pp. 184-230. 1927. (Reports 21 
bulls, 20 cows, 11 calves as existing.) 

Potmacnorr, T. P. Note on the extinction of the mammoth in Siberia. Amer. 
Journ. Sci., ser. 5, vol. 15, pp. 66-69. July, 1927. (Lack of adaptation to a 
cold climate did not, as suggested by Neuville, cause extinction.) 

Pontors, Benarp C. Les causes physiques des périodes glaciaires. Riviera 
Scientifique, 14th year, no. 2, pp. 25-39. 1927. 

Ravn, J. P. J. On a cetacean, Squalodon (Microzeuglodon?) wingei nov. sp., 
from the oligocene of Jutland. Medelelser fra Dansk Geol. Forening, vol 
7, pp. 45-54, pl. 1. 1926. 

Repineton, Pau. G. Report of the Chief of Bureau of Biological Survey. 27 
pp., U.S. Dept. Agric. November 21, 1927. 

Reenier, R., anp R. Pussarp. Le campagnol des champs (Microtus arvalis 
Pallas) et sa destruction. Annales des Epiphyties, vol. 12, nos. 5-6, pp 
385-522, pls. 1-8. November-December, 1926. 

Ricuter, Curr P. Animal behavior and internal drives. Quart. Rev. Biol., 
vol. 2, pp. 307-343, illus. September, 1927 

Rircure, James. Risso’s dolphin stranded in Caithness. Scottish Nat., no 
164, p. 60. March-April, 1927. 

Red-deer in Selkirkshire in prehistoric times. Scottish Nat., no. 165, 
pp. 65-68. May-June, 1927. 

\ long flight—the European parti-coloured bat (Vespertilio murinus 
inScotland. Scottish Nat., no. 166, pp. 101-103. July-August, 1927. 

slack water vole in Argyllshire. Scottish Nat., no. 166, p.100. July- 
August, 1927. 


Rosinson, G. C. Elephants breeding in captivity Field [London], vol. 150, 


p. 319. August 25, 1927. 
Roginson, H. W Large dog otter. Scottish Nat., no. 165, p. 95. May-June, 
1927 


Wild cats on Westermorland-Lancashire border. Naturalist [London], 

no. 849, p. 292. October, 1927. 

%0HN AND Sons. Black seal on the south coast. Irish Naturalists’ Journ., vol 
1, no. 10, p. 195. March, 1927. 

Ross, Donatp. A large dog otter. Scottish Nat., no. 164, p. 44. March-April, 
1927 

Roruscuitp, Lorp LiongL Waiter. On the skull of Gorilla gorilla halli Rothe- 
child. Ann. and Mag. Nat. Hist., ser., 9, vol. 19, p.512. April, 1927. 
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RoruscHiLD, Lorp Lionet WatTeR. Description of a new race of aardvarke 
Orycteropus afer kordofanicus). Ann. and Mag. Nat. Hist., ser. 9, vol. 19, 
p.512. April, 1927. 

Scumipt, Perper. Der Kampfgegen das Altern. Die Umschau in Wissenschaft 
und Technik [Frankfurt a. M.], vol. 31, pp. 765-770, figs, 1-6. September, 
1927. (Results of rejuvenation operations. 

ScnoutepEeN, H. Les rhinocéros congolais. Rev. Zool. Africaine, vol. 15, 
fasc. 2, Bull. Cercle Zool. Congolais, pp. 19-31, illus. June, 1927. 

Scuréter, Cary. Protection of wild life in Switzerland and the Swiss National 
Park. South African Journ. Nat. Hist., vol. 6, pp. 83-88. February, 1927. 

Scuwartz, BensamMin. Description of Ancylostoma pluridentatum, a hookworm 


of carnivores, and areview of the genus Ancylostoma. Proc.U. 8S. Nat. Mus., 
vol. 72, art. 1,9 pp., illus. October 27, 1927. 

Scorr, G.I. R. The mole. Game and Gun, vol. 4, p. 440. September, 1927. 
Popular account of European mole 

Scort, H. Harotp. Report on the deaths occurring in the society’s gardens 
during the year 1926. Proc. Zool. Soc. London, 1927, pt. 1, pp. 173-198. 
April 6, 1927. (Includes 316 mammals. 

SHAMEL, H. HAroup 4 new bat from Colombia. Proc. Biol. Soc. Washington, 
vol. 40, pp. 129-130. September 26, 1927 New subsp.: Sturnira lilium 


bogote nsis 
Suepparp, T. East Yorkshire mammals. Naturalist [London], no. 846, pp. 
193-199. July, 1927. 
Mammalian remains from Holderness gravels. Naturalist [London] 
no. 845, p. 297. October, 1927 
SKINNER, Mitton P. The predatory and fur-bearing animals of the Yellowstone 
National Park. Roosevelt Wild Life Bull., vol. 4, no. 2, pp. 156-281, text 
figs. 23-51, maps 1-2. 1927 Discusses Yellowstone Park conditions; 
historical development of the Yellowstone fauna, the value of predatory 
animals and where to preserve them, relation of Yellowstone animals to park 
policies, and the status of wild life administration in our national parks. 
“Life history notes on the predatory animals in the Yellowstone show that 
they are an indispensable asset; and that even the outlawed coyote has much 
to be said in its favor The predators should be preserved in the 
National Parks as a part of the natural environment, and because of their 


scientific, educational and recreational interest \ review of the 
existing conditions in the Yellowstone and other National Parks shows that 
the extermination of the carnivorous animals is threatened. Since the 


ideal policy would be to preserve the Yellowstone Park essentially as nature 
has evolved it, the extermination of any species of its wild life is 
indefensible.”’ 

Smitru, A. G. Two locked mule deer bucks separated. Canadian Field-Nat., 
vol. 41, no. 5, p. 111, illus. May, 1927. 

Smiru, Epwarp 8. C. An early winter trip to Katahdin. Bull. Appalachian 
Mountain Club, vol. 20, no. 4, pp. 493-496, 4 figs. December, 1926. (Includes 
records and photographs of woodland caribou. 

StrsPHEeN, A. C. Bivalves and anemones on whale’s skull. Scottish Nat., no. 
163, p. 24. January-February, 1927 
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Stewart, Waiter. Studies of some Lanarkshire birds. The jackdaw. Scot- 
tish Nat., no. 167, pp. 149-156. September-October, 1927. (Colonies nesting 
in rabbits’ burrows. 
Srockx, Cusster. The finding of Pleistocene material in an asphalt pit at Car- 
pinteria, California. Pleistocene fauna and flora. Science, n. s., vol. 64, 
pp. 155-156 August 12, 1927. 
Sruspss, Frepx. J Albino weasel ir 


850, p. 336. November, 1927 


Lancashire. Naturalist [London], no 


Sure, Barnetr. Dietary requirements for reproduction. XII. The inefficiency 
of the lactating mother (Mus norwegicus albinus) to secrete vitamin B in 
the milk and the relation of such phenomenon to infant mortality. Science, 
n. s., vol. 66, pp. 265-266. September 16, 1927 

Tuomas, Ouprisip. The Delacour exploration of French Indo-China. Pros 
Zool. Soc. London, 1927, pt. 1, pp. 41-58, 2 pl April 6, 1927 New: Chim- 


} — = 
arroqgale varennet, J é a zibetha surdaster. Callosciuru flaviman 1s quantul 1 





C. f. dactylinus, C. f. contumaz, Bandicota jabouillei, Hapalomys delacour 
and H. pasquieri 

On the Titi monkeys of the Callicebus torquatus group. Ann. and 
Mag. Nat. Hist., ser. 9, vol. 19, pp. 509-510. April, 1927. (New subsp 
C.t. purir and C. t. regulu 

\ selection of lectotypes of American rodents in the collection of 
the British Museum. Ann. and Mag. Nat. Hist., ser. 9, vol. 19, pp. 545-554 
May, 1927 

\ new bat of the genus Myotis from Abyssinia. Ann. and Mag. Nat 
Hist., ser. 9, vol. 19, pp. 554-555. May, 1927 New species: M. scotti 

The Octodon of the highlands of Santiago Ann. and Mag. Nat. Hist 
ser. 9, vol. 19, pp. 556-557. May, 1927 New subsp.: O. degus clivorum 





On a further collection of mammals made by Sr. E. Budin in Neuquen, 
Patagonia. Ann. and Mag. Nat. Hist., ser. 9, vol. 19, pp. 650-658. June, 
1927 New Cone pat i sul Focar enuchu Re ithrodor cunic sloide : evade 
Chelemys vestitus fumo us, and C. anqustus 

On mammals from the Gobabis district, Eastern Damaraland, South- 
West Africa, obtained during Captain Shortridge’s fourth Percy Sladen and 
Kaffarian Museum Expedition. With field-notes by the collector. Proc 
Zool. Soc. London, 1927, pt. 2, pp. 371-398. July 12, 1927 New: Miniopte- 

is smilianus, He pestes cauut caldatus, Cynict b adfieldi cinderella, Suricata 
suricatia hahni, Gerbillus swalius leucanthus, Lemniscomys gr selda sabulata 
and Aethomys cl rysophilus imago 


Bassaricyon from Colombia Ann. and Mag. Nat 


A new subspecies of J 
Hist., ser. 9, vol. 20, p. 80. July, 1927 New subsp.: Bassaricyon mediu 
iccalu 

On further Patagonian mammals from Neuquen and the Rio Colorado 
collected by Sefior E. Budin. Ann. and Mag. Nat. Hist., ser. 9, vol. 20, pp 
199-205. August, 1927 Lists 21 forms, of which Conepatus proteus gaucho 
is new 

Torrey, Harry Beat. Thyroxin and coat color in dilute races of mice and rats 

Science, n.s., vol. 66, pp. 380-381. October 21, 1927 
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Turov, 8. To the Biology and spreading of Prometheomys schaposchnikovi 


Satunin. Bull. Scientifique de l'Institut de |’Exploration Regional du 


Caucase du Nord, vol. 1, pp. 23-30, pl. 1. 1926 
Vinocrapov, B. 8. Materials for the systematics and the morphology of the 


rodents. III. Remarks on the classification of palaearctic lemmings of the 


genus Lemmus [Trans. title Yearbook Zool. Mus. Acad. Sci., Union Social- 
istic Soviet Republics, vol. 26, pp. 51-73, pls. 3-4. 1925 In Russian. 
New subsp - L ober bunge 


WARREN, Epwarp R \ study of the beaver in the Yancey region of Yellowstone 
National Park. Roosevelt Wild Life Annals, New York State College of 
2, pp. 1-191, figs. 1-13B, maps 1-12. August, 


Forestry, vol. 1, nos. 1 and I i 


t of the colonies of the region, based upon field 





1927 \ technical accour 
work done in 1921 and 1923. Contains detailed descriptions of dams, ponds, 
, and houses. Discusses rel n of beavers to topography and stream 
ow, the engineering work of beavers, and the relation of beavers to other 
Notes on the beaver colonies in the Longs Peak region of Estes Park, 
( ido toosevelt Wild Life Annals, New Y« rk State College of Forestry, 
1, nos. 1 and 2, pp. 192-234, figs. 134-174, maps 13-15. August, 1927. 
Detailed account of the colonies of the region 
WEINBERG, A. V Uber das Problem der Inzucht Natur und Museum [Frank- 
irt a. M ol. 57, no. 7, pp. 289-311 pis., 2 figs. Julv. 1927 
WInTERBOTTOM. J. M Polygamy and the gregarious habit. Naturalist 
Lon no. 850, pp. 331-333. November, 1927 
Woo! rp, H. H The differentiation of the retina in the primates Proce 
Zool. Soc. London, 1927, pt. 1, pp. 1-17, 41 April 6, 1927 
ZUCKERM S. Growth-change the of the baboon, Papio porcarius 


Proc. Zool. Soc. London, 1926, vol. 55, pt. 3, pp. 843-873, 1 pl. 1926 
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CORRESPONDENCE 
A STUDY OF THE MOUNTAIN LION 


Editor, Journal of Mammalogy: 

For some time I have been working on the life history of the mountain lion, 
and, therefore, I shall greatly appreciate it if the members of the society will 
send me such data and references as they might deem helpful. This animal, as is 
generally known, is now becoming very scarce. My researches are not confined 
to hippolestes, but include all of the forms. 

Ciaups T. BaRNEs. 
359 Tenth Avenue, 
Salt Lake City, Utah, 
October 8, 1927. 


AMENDMENTS TO THE INTBRNATIONAL RULES OF ZOOLOGICAL NOMENCLATURE 


Editor, Journal of Mammalogy: 

Upon unanimous recommendation by the International Commission on Zo- 
ological Nomenclature, the International Zoological Congress which met at 
3udapest, Hungary, September 4 to 9, 1927, adopted a very important amendment 
to Article 25 (Law of Priority) which makes this article, as amended, read as 
follows (italicized type represents the amendment; Roman type represents the old 
wording 

Article 25.—The valid name of a genus or species can be only that name under which it was first des- 
gnated on the condition 

a) That (prior to January 1, 1931) this name was published and accompanied b 
d 


b) That the author has applied the princip'es of binary nomenclature 


¢ y an indication, or a 
definition, or a description 














But no generic name nor specific name, published after December 31, 1930, shall have any status of 
availability ice also of validity) under the Rules, unless ar »ublished either 
| ith a summary of characters (seu diagnosis; seu defi n; seu rip hich differ- 
tiate or distinguish the genus or the species from other genera or specie 
2) or with Pp reference uch mmary of character eu diag i eu definiti 
seu condensed descriptior And furthe 
3) in the case of a gene ame, with the defi e unambiguous designatio f the type eC1€ eu geno- 
type; seu autogenotype; seu orthotype 


The purpose of this amendment is to inhibit two of the most important factors 
which heretofore have produced confusion in scientific names. The date, January 
1, 1931, was selected (instead of making the amendment immediately effective 
in order to give authors ample opportunity to accommodate themselves to the 
new rule 


The Commission unanimously adopted the following resolution: 


(a) It is requested that an author who publishes a name as new shall! definitely state that it is new 
that this be stated in only one (i.e., in the first) publication, and that the date of publication be not added 
to the name in its first publication 

(b) It is requested that an author who quotes a generic name, or a specific name, or a subspecific name 
shall add at least once the author and year of publication of the quoted name or a full bibliographic 
reference 
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The foregoing resolution was adopted in order to inhibit the confusion which 
has frequently resulted from the fact that authors have occasionally published a 
given name as “‘new’’ in two to five or more different articles of different dates— 
up to five years in exceptional cases. 

The three propositions submitted by Dr. Franz Poche, of Vienna, failed to 
receive the necessary number of votes in Commission to permit of their being 
recommended to the Congress. Out of a possible 18 votes for each proposition, 
Poche’s proposition I received 9 votes, II received 6 votes, and III received 7 
votes. 

C. W. Stiizes, 
Secretary to Commission. 
Washington, D.C. 
November 5, 1927 


COMMENT AND NEWS 


A recent news item states that it is costing Minnesota more each year to destroy 
‘timber wolves.’’ In 49 years the state has paid $1,243,165.53 in wolf bounties, 
according the report, and the annual expenditure showed a gradual increase since 
1903. One might ask is it worth price. 


Dr. James W. Gidley, assistant curator of vertebrate palaeontology of the U 
S. National Museum is at Melbourne, Florida, near which place and Vero he 
expects to devote about two months to the investigation of what appears to be 
Pleistocene strata in which occur human skeletal remains mixed with remains of 
other animals that undoubtedly belong to the Pleistocene period 


Edmund Heller has been appointed director of the Milwaukee Zoological Gar- 
den. He fills the vacancy made by the resignation of E. H. Bean, who left Mil- 
waukee last spring to become director of the new park of the Chicago Zoological 
Society, located near Riverside, Illinois. 


The society is about to hold its Tenth Annual Meeting and the mailing list of 
its JouRNAL has recently passed the figure of one thousand. It can no longer be 
classed as an infant either in size or in age, but is now a well established associa- 
tion and, among those in fields equally restricted, one of large membership. In 
celebration of the above, as well as of certain other facts and conditions, it is de- 
sired that the forthcoming meeting be one of outstanding character, and it will be 
arranged with that end in view. An extensive exhibit of mammal art is planned, 
as well as at least two other unusual features for entertainment. Let us there- 
fore make this tenth meeting, and every fifth one thereafter, a special reunion and 
gathering of the clan, that those members who are not regularly present upon these 
occasions will make a particular effort to attend. Remember the date: April 
11 to 14. 

It is strongly felt that limitations, except in length, should not be placed upon 
the papers presented and that even though it be necessary to resort to one or more 
‘double sessions,’’ any member of the society with data for an interesting paper 
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should present it. The program will be full, however, and those who contribute 
papers are urged to make them concise. 

No very systematic effort has heretofore been made to obtain for the meetings 
of the society the publicity in the daily press that it is felt that these occasions 
merit Arrangements to obtain this for the forthcoming meeting have been made, 
but these can be successful only with the full codperation of those on the program 
Innovations of this sort are difficult to establish and somewhat drastic methods 
must always be employed. In order to place before the newspaper-reading public 
the more interesting matter contained in the papers presented, it will be necessary 


! 
to have available, not later than one month before the meeting, copies of these 


papers or else full summaries thereof. For the goox 


of the society, therefore, your 
indulgence is asked for the adoption of the following rule: In order to secure a 
place on the program, a copy of each paper to be presented at the Tenth Annual 
Meeting of the society, or a summary at least 20 per cent of the length of each 
paper, must be in the hands of the corresponding secretary not later than 
March 10. 


Robert T. Hatt has been appointed assistant curator 
can Museum of Natural History 


of mammals in the Ameri- 


The Museum of Natural History of the University of Iowa ha 


as a separate de 


been given status 





artment of the university, and is no longer under the administra 
tion of the department of zoology. Homer R. Dill has been made director of the 


As a culmination of the efforts of wild life conservationists, originated by the 
U. 8. Biological Survey and extending over a period of several years, a definite 
step has just been taken by the National Association of Audubon Societies to 


preserve the remnant of the prong-horned antelopes of the Nevada-Oregon 


region Sometime ago, as a result of a national conference called in Washington 
to consider means of saving these be ful 


tiiul 


desert regions of the west, an attempt was made to procure by congressiona 





au id hard-pressed mammals in the semi 





} 


action the establishment of an antelope and sage hen reservation in southeastern 


Oregon. Political interference at the behest of the nomadic sheep herding inter 
ests caused the project to fail Since that time the state of Oregon has declared 
the killing of antelope in this region to be illegal, but, as no wardens are availabl 


to inforce the regulation, conditions so far as the antelopes are concerned remain 
virtually unchanged. Reports are current that wandering sheep herders and 
other travelers of the deserts continue to wipe out the small | 


mands of antelopes 
that still remain. Across the line in Nevada an exactly analogous situation exists, 
but it is here that a real reservation has at last been created 

While Dr. T. Gilbert Pearson, president of the Audubon Association, was en- 
gaged in field work in the west last summer he learned from E. R. Sans, an em- 
ployee of the U. 8. Biological Survey with headquarters at Reno, of the peculiar 
conditions that surround the Last Chance Ranch in northern Nevada. This 
range of 380 acres owned by the Hapgood Brothers contains open water, and water 
in this desert means many things, one of which is that from great distances ante- 


lopes come in spring to drop their fawns on the slopes surrounding the water hole 
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‘‘We have taken over the Last Chance Ranch of the Hapgood Brothers for an 
antelope sanctuary,’’ says Doctor Pearson “and it is hoped that for all time we 
will thus be able to preserve much of the herd of antelopes that still remains in 
northern Nevada. While the National Association of Audubon Societies has for 
many years been working with others to preserve the remnant of big game in the 
west, all the reservations and sanctuaries we have thus far acquired have been for 
the preservation of ducks, geese and other forms of bird life.”’ 

Doctor Pearson gave much praise to Mr. Sans, whose deep interest in the sav- 
ing of these rare animals made possible the acquisition of this territory. 


Gerrit S. Miller, Jr., curator of mammals, and H. W. Krieger, curator of eth- 





nology, of the U.S. National Museum will sail from New York on February 11 for 





the Dominican Republic, where they will investigate the kitchen-midden deposits 


of Samana Bay Arthur J. Poole, assistant in the division of mammals, has been 
> 


collecting material from caves in the Republic of Haiti since December. Both 


expeditions expect to return to Washington in April 


J. D. Figgins and Frederic W. Miller of the Colorado Museum of Natural His- 
tory, Denver, Colorado, left early in February for several months collecting in 


British Guiana. They will specialize on mammals and birds 


The November, 1927, number of the JournaLt or MamMMALoecy addressed to Prof 
Gustav von Burg, Ziegelfeldstrasse 17, Olten, Switzerland, has been returned 


arked ‘“‘gestorben 





Harry E. Chapman, 360 Ridgewood Road, South Orange, New Jersey, died 
November 14, 1927 
Notice has been received of the death during December, 1927, of J. P. Cooper, 


Rome, Georgia. Mr. Cooper was a charter member of the society He was a 





big-game hunter of the naturalist type, and took pride in placing the results of his 
expeditions where they could be used for scientific purposes. Several excellent 
specimens of the eastern moose that he collected are now in the U.S. Biological 


Survey collection, as donations from him 


Luther E. Wyman, ornithologist of the Los Angeles Museum, died in Los An- 
geles, California, on January 7, 1928. Although officially designated as ‘‘orni- 
thologist,’’ Mr. Wyman was more than that to the museum, as he had charge of 
the mammal collection and other vertebrate material, and acted in the capacity 
of an assistant director of the museum. Mr. Wyman was by no means a prolific 

, 


writer, but he was an enthusiastic naturalist, stimulating in his contacts, and 
found his greatest pleasure in assisting his fellow workers 


Bradshaw Hall Swales, honorary assistant curator of birds in the U. 8. National 
Museum, and honorary curator of birds in the University of Michigan Museum of 
Zoology, died at his home in Washington, D. C., after an illness of nearly a year. 
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He was born at Detroit, Michigan, June 30, 1875, and became interested in birds 
at an early age. He was educated at the University of Michigan, where he re- 
ceived the degree of bachelor of law in 1896, and a master’s degree the following 
year. Although a student primarily of birds, Mr. Swales had a friendly interest 
in the organization, work, and progress of the American Society of Mammalogists, 
of which he was a charter and life member. 


John Rowley, a charter member of the American Society of Mammalogists, and 
internationally known as a taxidermist, died of pneumonia on January 21, 1928, at 
his home in Alhambra, California. John Rowley, son of John and Marianne Pres- 
ton Rowley, was born March 11, 1866, at Hastings-on-Hudson, New York. He 
attended public schools, spent one year at the Brooklyn Collegiate and Polytech- 
nic Institute, and from 1887 to 1889 studied law in Columbia University. He then 
accepted a position as assistant taxidermist in the American Museum of Natural 
History, where he was soon appointed head taxidermist, which position he held 
until 1905, when he went as taxidermist to Stanford University. In 1907 he was 
made curator of mammals in the California Academy of Sciences, San Francisco, 
where he remained until 1917, and during that period installed many excellent 
exhibition groups of mammals le was director of the Oakland Public Museum 
from 1917 until 1921, when he hecame chief taxidermist of the Los Angeles 
Museum. Rowley’s work as a taxidermist on large mammals was among the best 
ever produced. He was a naturalist student of wild animals, which aided him in 
his taxidermic art that was always up-to-date as to methods. He wrote many 
papers on taxidermy and natural history, and his book ‘* Taxidermy and Museum 
Exhibition,’ an enlarged and thoroughly revised edition of his earlier ‘The Art 


of Taxidermy,’’ will long remain a standard on the subject 








